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1. Vorbemerkung 


Die in jüngster Zeit im Süden des Ruhrgebietes entstandenen Kleinzechen, die auch geringmächtige 
und weniger abbauwürdige Flöze der Sprockhöveler Schichten abbauen, sowie die infolge reger Bau- 
tätigkeit neu aufgeschlossenen Steinbruchbetriebe geben dem Karbongeologen und Paläobotaniker neue 
Aufgaben. Diese sind insofern von besonderer Dringlichkeit, weil die Flora der oberen Sprockhöveler 
Schichten nur wenig und die der unteren fast völlig unbekannt war, ein andermal aber die äußerst 
günstige Gelegenheit zu einer gründlichen paläobotanischen Bearbeitung dieser Schichten uns nur für 
eine kurze Zeit geboten schien. Aus dem Flözleeren von Vorhalle (oberes Namur B) ist eine reiche Flora 
lange bekannt. Oberhalb dieses Horizontes bis zur Grenze Namur C—Westfal A klaffte eine große 
Lücke. Nur einige Gelegenheitsfunde aus ihr wurden gemacht. 

In dieser Arbeit sollen die Pteridophyten und Pteridospermen der Sprockhöveler Schichten 
(Namur C) berücksichtigt werden. Es erschien notwendig, das umfangreiche Calamariaceen-Material in 
einer besonderen Arbeit zu veröffentlichen. 


2. Stratigraphie 


Nach den Beschlüssen der Heerlener Internationalen Karbonkongresse in den Jahren 1927 und 1935 
wird das gesamte Steinkohlengebirge in drei Stufen unterteilt: Namur, Westfal und Stephan. Im Ruhr- 
gebiet kommen nur Namur und Westfal vor, Stephan ist nicht ausgebildet. 
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Die Sprockhéveler (= Magerkohlen-) Schichten gehören zum Namur (vel. Textabb. 1). Sie beginnen 
an der Oberkante des Grenzsandsteines, der mit dem darüberliegenden Kaisbergkonglomerat den so- 
genannten Grenzsandstein-Kaisbergkonglomeratzug bildet. Dieser hebt sich morphologisch als scharfe 
Geländekante gut von den Schiefertonen der Ziegelschieferzone des Flözleeren ab. 


Stufenbezeichnung 
(nach dem Heerlener 
Kongreß) 


Großgliederung Unterstufen Schichtengliederung des Ruhrkarbons 


Oberes Westfal (C) Dorstener (= Flammkohlen-) Schichten 


Horster (= Gasflammkohlen-) Schichten 


i tfal (B 
in a Essener (= Gaskohlen-) Schichten 


Westfal 


Bochumer (= Fettkohlen-) Schichten 
Wittener (= Eßkohlen-) Schichten 


Karbon Oberkarbon 


Unteres Westfal (A) 


Sprockhöveler (=Magerkohlen-) Schichten 
Namur 
Flözleeres 


Unterkarbon Dinant Dinant Kulm und Kohlenkalk 


Textabb. 1. Gliederung des Karbons. Nach P. Kuktk. 


Oberhalb des Grenzsandstein-Kaisbergkonglomeratzuges liegt das Flöz Sengsbank, das älteste Flöz 
der Sprockhöveler Schichten. Die Mächtigkeit des Flözes schwankt zwischen 0,3—1,0 m. Wegen seiner 
unreinen Kohle wird es im allgemeinen nicht abgebaut. Die Kleinzeche Heller Mittag in Haßlinghausen 
südlich von Sprockhövel in Westfalen baute jeweils kurz nach den beiden Weltkriegen infolge der 
Kohlenkonjunktur das Flöz Sengsbank ab. Mit Eintritt normaler Zeiten konnte aber der Betrieb nicht 
aufrechterhalten werden. 

Im Hangenden des Flözes befand sich an dieser Stelle ein überaus reicher Pflanzenhorizont (vgl. 
S. 7). In dem schwachsandigen Schieferton oberhalb des eigentlichen „Pflanzenschiefers“ fanden wir 
ein guterhaltenes Exemplar eines Krebses in Druck und Gegendruck (Textabb. 2 und 3) (vgl. LEGGEWIE 
und SCHONEFELD 1955). 

Die nun einsetzenden Schiefertone und geringmächtigen Sandsteinbänke mit den unbauwürdigen 
Flözen Besserdich und Hinnebecke sind in unserem Gebiet unter Tage nicht aufgeschlossen. Erst ab 
Flöz Hinnebecke stehen uns Aufschlüsse zur Verfügung, wie z.B. im Grubenfeld der Zeche Alte Haase 
in Sprockhövel (Meßtischblatt Hattingen Nr. 4609) (vgl. Schon£reLp 1954, 1956). 

Flöz Hinnebecke besitzt im Grubenfeld der Zeche Alte Haase eine Mächtigkeit von 20 bis 30 cm. 
Über dem Flöz liegt ein 5 m mächtiger, reiner, zum Teil gebänderter Schieferton mit sehr viel Pflanzen- 
häcksel. An bestimmbaren Pflanzenresten wurden gesammelt: 


Mariopteris acuta Broncn. Lepidostrobophyllum sp. 
Mesocalamites sp. Sigillariophyllum sp. 
Lepidodendron obovatum STERNBERG 


4 m über Flöz Hinnebecke liegt ein inariner Horizont mit 


Pterinopecten papyraceus Sow. „Augenschiefer“-Grabgängen 
Lingula mytiloides Sow. Planolites ophthalmoides JESSEN 


Es bilden sich unter zunehmendem Sandgehalt schwachsandige, sandige und starksandige, oft fein- 
gestreifte Schiefertone. 
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Bei etwa 16 m im Hangenden des Flözes setzt mit einer scharfen Grenze reiner Bänderschieferton 
ein, bei 20 m der zweite marine Horizont mit: 


Pterinopecten papyraceus Sow. 
Lingula mytiloides Sow. 
„Augenschiefer“-Grabgängen 


Den schwach sandigen, sandigen und stark sandigen, zum Teil gestreiften Schiefertonen folgt eine 


Sandsteinzone (KLN), die bis zum Flöz Neuflöz reicht und eine Konglomeratlage (zuweilen auch zwei) 
enthält. 
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Krebs aus dem Sengsbank-Horizont der Kleinzeche Heller Mittag. 


Textabb.2 (links). Sammlung der Bergschule Essen. 
Textabb. 3 (rechts). Sammlung der Westfälischen Berggewerkschaftskasse Bochum. 


55 bis 60 m im Hangenden von Flöz Hinnebecke folgt über einem 50 cm mächtigen Wurzelboden 
das Flöz Neuflöz, das im Raum Hattingen—Sprockhövel wegen seiner geringen Mächtigkeit (30 cm) 
nicht bauwürdig ist. Über dem Flöz liegt ein milder Schieferton mit spärlichen Resten nichtmariner 
Muscheln (Naiadites). Aus den dann folgenden Schiefertonen wurden folgende Pflanzenreste bestimmt: 


Mariopteris acuta Bret. Lepidodendron lycopodioides STERNB. 
Calamites schiitzeiformis f. waldenburgensis Kipsr. Lepidophloios laricinus STERNB. 


Das in der nun einsetzenden Sandsteinzone eingeschlossene Konglomerat (KHN) besitzt die gleiche 
Ausbildung wie das im Liegenden von Flöz Neuflöz (KLN). 

20 bis 25 m über Flöz Neuflöz liegt Flöz Dreckbank,' ein, wie der Name schon andeutet, unreines 
Flöz mit einem oder mehreren Bergemitteln. 

Die Mächtigkeit des Flözes Dreckbank schwankt im Grubenfeld Alte Haase von 0,8 m (in der 
3. westlichen Abteilung n.S.) bis 1,3 m (in der 3. nordwestlichen Abteilung). 


1 Im südlichen Ruhrgebiet stimmen die Zechenbezeichnungen der Flöze häufig nicht mit den von OBERSTE-BRINK 
& BArTLING (1930) eingeführten Einheitsbezeichnungen überein. Auf der Zeche Alte Haase entsprechen: 


Zechenbezeichnung Einheitsbezeichnung 
Flöz Hauptflöz Flöz Hauptflöz 
Flöz Nebenbank Flöz Wasserbank 
Flöz Wasserbank Flöz Dreckbank x 
Flöz Neuflöz Flöz Neuflöz 


Flöz Hinnebecke Flöz Hinnebecke 
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Uber Fléz Dreckbank liegt ein sandiger Schieferton mit gedriftetem Pflanzenmaterial (vgl. Floren- 
liste Alte Haase), dann folgt ein starksandiger Schieferton, der in einen Sandstein tibergeht, der ge- 
wohnlich bis zum Flöz Wasserbank reicht. 

Der Abstand von Fléz Dreckbank bis zum Fléz Wasserbank betragt gewöhnlich 8 bis 12 m. 

Flöz Wasserbank ist sehr unterschiedlich ausgebildet. Im Süd- und Ostfeld ist das Flöz mit einer 
Mächtigkeit von rund 60 cm und einem geringen Bergemittel bis 12 cm bauwürdig. Im Nordfeld da- | 
gegen beträgt die Mächtigkeit nur noch 12 cm (3. nordwestliche Abteilung). 

Zwischen den Flözen Wasserbank und Hauptflöz liegen vier Zyklotheme (vgl. Jessen, Kremp & © 
Micuetau 1951 und Jessen 1955), von denen die ersten drei nicht vollständig sind. Der tiefere Gesteins- 
rhythmus schließt mit einem Sandstein oder Wurzelboden, der nächsthöhere beginnt über einer meist © 
scharfen Grenzfläche mit reinem Schieferton, der häufig gebändert ist. An der Basis des Schiefertones 
liegt zunächst ein Horizont mit 

Planolites ophthalmoides JESSEN, 


unmittelbar darüber ein weiterer Horizont mit 
Lingula mytiloides Sow. 


Mit 60 bis 70 m Abstand von Flöz Wasserbank folgt das Flöz Hauptflöz oder besser die Hauptflöz- 
gruppe, die aus mehreren Flözen besteht. Die Zechenbezeichnung „Hauptflöz“ bezieht sich immer auf 
das jeweils bauwürdige Flöz. Die stratigraphische Lage des Flözes ist unabhängig davon. 


Hier einige Flözmächtigkeiten im Grubenfeld Alte Haase (K = Kohle, B = Berge): 


3. nordwestliche Abteilung: 62 K, 35B, 15K 

nördlicher Hauptquerschlag: 72 K, 14B, 12K, 8B, 14K 
3. westliche Abteilung nach Süden: 85 K 

5. sudwestliche Abteilung: 86 K 


4 bis 10 m im Hangenden von Flöz Hauptflôz liegt gewöhnlich der marine Horizont. Unmittelbar 
über dem Flöz liegt eine fast nur Calamariaceen-führende Pflanzenbank. 


Im Grubenfeld der Zeche Alte Haase befindet sich in der 3. nordwestlichen Abteilung und im nörd- 


lichen Hauptquerschlag der marine Horizont direkt über dem Flöz. Den Hauptbestandteil des Fossil- 
inhaltes bilden: 


Die Goniatiten, die in einem tiefschwarzen, bituminösen, stark pyrithaltigen Schieferton einge- 
bettet sind, bestimmen das Bild des Hauptflözhorizontes. Nur selten werden sie von marinen Muscheln 
und Schnecken begleitet. 


Der Sandgehalt des Schiefertones im Hangenden von Flöz Hauptflöz nimmt nach oben wieder zu. 
Nach schwachsandigem, sandigem und starksandigem Schieferton bildet sich ein feinkörniger Sandstein, 
der Sandstein im Liegenden der Flözgruppe Schieferbank, die nur geringe Bedeutung hat. In der Um- 
gebung von Hattingen—Sprockhövel sind zur Zeit keine guten Grubenaufschlüsse in diesem Horizont 
vorhanden. LEGGEwIE (1933) nahm aber im Essener Raum einige Profile auf, auf die wir uns beziehen. 

Die Schieferbankflöze, es sind im Essener Gebiet fast immer drei, sind durchweg schlecht ausgebildet. 
Der marine Horizont über Schieferbank III lieferte nur wenige Fossilien. 

Der Sandstein im Liegenden der Sarnsbankflöze ist sehr feinkörnig, von einer konglomeratischen 
Ausbildung, wie sie in der Hattinger Gegend beobachtet wurde, ist in Essen nichts mehr zu sehen. 


Gastrioceras rurae H. Scumipr2 Pterinopecten papyraceus Sow. 
Gastrioceras martini H. Scumipr Lingula mytiloides Sow. 
Agastrioceras carinatum FRECH Planolites ophthalmoides JESSEN 


? Herrn Professor Dr. H. Scumipr (Göttingen) danken wir für die freundliche Bestimmung der Goniatiten. 
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Textabb. 4. Zeche Alte Haase. — Normalprofil M 1 : 1000. 
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Auf Schacht Katharina wurce folgendes Profil von Flöz Sarnsbänksgen bis Flöz Sarnsbank aufge- 
nommen: 


70 K Flöz Sarnsbank 
13m Stigmarienboden mit Calamarienresten 
3 K Kohlenstreifen 
0,5m Stigmarienboden 
2 m Schieferton mit Pflanzenresten 
5 m Sandschiefer 
10 K Kohlenstreifen 
15m Schieferton mit Pflanzenresten 
95 K Flöz Sarnsbänksgen 


Unmittelbar im Hangenden des Flözes Sarnsbank beginnt der marine Horizont. Es ist ein tief- 
schwarzer, speckiger Schieferton, der gut spaltet und reich an Schwefelkies und Gipsnadeln ist. An- 
fangs beobachtet man nur spärliche marine Fauna, die aber rasch reicher wird. Bereits 2 m über dem 
Flöz fehlt aber wieder jede Spur einer Makrofauna. 


Der Faunenschiefer ist etwa 4 m mächtig und geht in einen härteren, muschelig brechenden 
Schieferton über. 


Hauptbestandteil des Fossilinhaltes sind wieder die Goniatiten. Leitfossil für den Sarnsbank- 
horizont ist: 
Gastrioceras subcrenatum FRECH. 


Mit dem marinen Horizont im Hangenden von Flöz Sarnsbank beginnen die Wittener (= Eßkohlen-) 
Schichten (Westfal A). 


3. Literaturübersicht 


E. von RoExL (1869) sammelte mit Unterstützung vieler Berg- und Grubenbeamten zahlreiche 
Pflanzenreste, die er auf 32 Tafeln zeichnete und dazu eine kurze Beschreibung gab. Für die damalige 
Zeit war dies eine ganz beachtliche Leistung. Es interessiert nun bei von RoEHL besonders, daß er auch 
auf den alten Zechen im Osten und Südosten unseres Reviers pflanzliche Fossilien aus den oberen 
Sprockhöveler Schichten sammelte. Die Zechen Stock und Scherenberg mit dem Flöz Feldgesbank, 
Trappe mit dem Flöz Trappe und Dreckbank bauten in der Haßlinghäuser Gegend innerhalb der Herz- 
kämper Mulde die Flöze Dreckbank, Wasserbank und Hauptflöz ab. Hier sammelte von RoEHL: 


Neuropteris tenuifolia STERNBERG (Taf. 20 Fig.5) = Neuropteris schlehani STUR 
Sphenopteris bäumleri ANDRAE (Taf. 20 Fig.8, Taf. 21 Fig. 2) 
Cyclopteris oblongifolia Goerr. var. sessilis von Ron (Taf. 26 Fig. 1) = Pseudadiantites sessilis GOTHAN 


L. CREMER (1893) befuhr die Zechen und untersuchte die Flöze auf ihre Pflanzenführung. Berück- 
sichtigt wurden hierbei die uns interessierenden Zechen des Reviers Dortmund-Aplerbeck: Margarethe, 
Freier Vogel und Unverhofft, Schürbank und Charlottenburg mit den Flözen Wasserbank und Haupt- 
flöz, und des Reviers Sprockhövel: Trappe und Alte Haase mit den Flözen Dreckbank, Wasserbank und 
Hauptflöz. 

Die Flöze dieser genannten Zechen gehörten zu Cremer’s A,-Zone, die pflanzenarm war und ihm nur 
8 Arten lieferte. Wir nennen hier: 

Sphenopteris bäumleri ANDRAE (Hauptflöz der Zeche Schürbank und Charlottenburg) 
Sphenopteris oblongifolia Gorrrert = Pseudadiantites sessilis GoTHAN (Fl6z Trappe der Zeche Trappe) 


Neuropteris gigantea STERNBERG (Flöz Trappe der Zeche Trappe) 
Neuropteris schlehani Srur (Flöz Wasserbank oder Hauptflöz, Zeche Margarethe) 


Bu 


J.W.Joncmans & P.Kukuk (1913) bearbeiteten die Calamariaceen des Rheinisch-Westfälischen 
Kohlenbeckens. Aus den Sprockhöveler Schichten lagen den genannten Autoren wohl nur ei 
Stücke vor. Wie das Profil im Anhang der Arbeit zeigt, war der Flözabschnitt im Liegenden von Flöz 
Mausegatt zu dieser Zeit noch nicht genügend durchforscht. Aus den Flözen Wasserbank und Haupt- 
flöz der Zechen Deutschland, Stock und Scherenberg, Alte Haase usw. erwähnen JoNGMANs & KuKUK: 


Calamites undulatus STERNBERG 
Calamites suckowi BRONGNIART 
Calamites cisti BRONGNIART 


Wir haben in den Sprockhöveler Schichten diese Calamariaceen nicht gefunden. | 


In den umfangreichen Arbeiten von W. Goruan (1929, 1931, 1935, 1941 und 1953), der die Flora der … 
„westlichen paralischen Steinkohlenreviere Deutschlands“ systematisch beschrieb, werden nur 4 Arten 
aus den Sprockhöveler Schichten genannt: 


Pseudadiantites sessilis von Roruu (1929, S. 17), Flöz Trappe der Zeche Trappe 

Sphenopteris obtusiloba BRONGNIART (1929, S. 28), 300 m Lgd. Flöz Hauptflöz, Zeche Freier Vogel und Unverhoftt; 
Flöz Hauptflöz, Zeche Margarethe 

Lyginopteris bäumleri ANDRAE (1931, S. 79), Flöz Sarnsbank, Zeche Katharina und Johann Deimelsberg; Flöz Haupt- 
flöz, Zeche Schürbank und Charlottenburg; Flöz Hauptflöz, Zeche Caroline und Deutschland; Flöz Wasserbank, 
Zeche Margarethe 

Neuropteris schlehani Stur (1953, S. 41), Flöz Hauptflöz, Zeche Pauline 


Besonders reich war die Flora des Flözleeren, über die wir aus den Arbeiten von F. Franke (1927, 
1930) und W. Goruan (verstreut in den 5 Lieferungen der Karbonflora) unterrichtet sind. Sie besteht zu 
50°/, aus Arten, die wir in den jüngeren Sprockhöveler Schichten auch noch fanden: 


Sphenopteris holiandica GOTHAN & JONGMANS 

Sphenopteris (Lyginopteris) bdumleri ANDRAE 

Mariopteris acuta BRONGNIART 

Alethopteris lonchitica SCHLOTHEIM 

Alethopteris intermedia FRANKE pro forma = Alethopteris vorhalliana n. sp. 
Neuropteris schlehani Stur 

Neuropteris gigantea STERNBERG 

Sphenopteris (Zeilleria) rhodeaeformis GoTHAN 

Sphenopteris praecedens GoTHan = ? Sphenopteris launoiti SrockM. & WILL. 
Pecopteris (Senftenbergia) plumosa Arrıs 

Alloiopteris similis STERNBERG 

Alloiopteris sternbergi ETTINGSH. 


Folgende Pflanzenarten, die W. Goran beschrieben hat, haben wir in den Sprockhöveler Schichten 
nicht angetroffen: 


Sphenopteris hageniana GOTHAN Alloiopteris revelata GoTHAN 

Sphenopteris flexuosissima STUR Alloiopteris plumosaeformis GOTHAN 
Sphenopteris vorhalliana GOTHAN Sphenopteris (Renaultia) schatzlarensis STUR 
Alloiopteris connata GOTHAN Sphenopteris (Sphyropteris) grandifolia GoTHAN 


Alloiopteris herbstiana GoTHAN 


Außerdem bildet Goruan ein Stück aus dem Flözleeren von Vorhalle ab (1953, Taf. 24, Fig. 2), das 
er mit Vorbehalt zu Neuropteris obliqua Bronenrart stellt. Wir haben etwas Ähnliches in den Sprock- 
höveler Schichten nicht beobachtet. 


Eine Pflanzenliste des Profilabschnittes zwischen den Flözen Sarnsbänksgen und Sarnsbank bringen 
KELLER (1931) und LeccewiE (1933). Bei Leccewre sind folgende Pflanzen aufgeführt: 
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Lepidophloios laricinus STERNB, 
Lepidodendron obovatum STERNB. 
Lepidostrobophyllum lanceolatum L. & H. 
Sigillaria elegans STERN». 

Calamites roemeri GOEPPERT 
Calamites undulatus STERN». 
Calamites suckowi Broncn. 
Calamites sachsei Stur 

Calamites paleaceus STUR 
Annularia radiata Broncn. 
Asterophyllites charaeformis STERNB. 
Asterophyllites grandis STERNB. 
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Calamostachys binneyana Carr. 
Palaeostachya pedunculata WiLL. 
Sphenophyllum cf. laurae JonGM. 
Myriophyllites gracilis Artis 
Cordaites principalis GERMAR 
Lyginopteris bdumleri ANDRAE 
Sphenopteris obtusiloba BRONGN. 
Mariopteris acuta BRONGN. 
Mariopteris soubeirani ZEILLER 
Alethopteris lonchitica SCHLOTHEIM 
Alethopteris decurrens ARTIS sp. 
Neuropteris schlehani Srur 


4. Beschreibung der Fundpunkte 


A. Kleinzeche Heller Mittag’ 


Die stillgelegte Kleinzeche Heller Mittag in Haßlinghausen (MeBtischblatt Hattingen 4609) baute 
im Jahre 1952 das Flöz Sengsbank im Südflügel der Haßlinghäuser Mulde, einer kleinen Spezialmulde 
der Herzkämper Mulde, ab. Unmittelbar über dem Flöz, das bei wechselnder Mächtigkeit 40 bis 70 cm 
erreicht, lagert ein etwa 20 cm mächtiger dunkler Schieferton, der viele Calamariaceenreste enthält. 
Rhizome mit ansitzenden Basalstücken sind häufig. Außerdem fanden wir darin Mariopteris acuta, 
Lyginopteris bäumleri und Lyginopteris leggewieana. Dem „Pflanzenschiefer“ folgt ein sandiger 
Schieferton mit sehr guten, eingeschwemmten Pflanzenresten. Der sandige Schieferton geht in einen 
stark sandigen Schieferton über, aus dem noch massenhaft Neuropteris schlehani gesammelt wurde. 

GoTHan (1953) berichtet in einer kurzen Abhandlung über die „Pflanzenführung des Flözes Sengs- 
bank nach Aufsammlungen aus der Schurfgrube ‚Heller Mittag‘ (Herzkämper Mulde)“. Folgende Arten 
wurden genannt: 


Lepidodendron lycopodioides STERNBERG 
Calamites sp. 


Neuropteris gigantea STERNBERG 
Neuropteris schlehani STUR 


Pflanzenliste nach unseren Aufsammlungen: 


Calamites ramifer STUR 

Calamites haueri STUR 

Calamites cistiiformis STUR 

Calamites roemeri GOEPPERT 

Asterophyllites unguis JONGMANS & GOTHAN 
Annularia subradiata Stocxm. & WILL. 
Calamostachys bosselensis LEGGEWIE & SCHONEFELD 
Calamostachys sahnii Stock. & WILL. 
Calamostachys sengsensis LEGGEWIE & SCHONEFELD 
Palaeostachya sp. 

Mariopteris acuta f. epeniana JONGMANS 


Neuropteris schlehani Stur 

Neuropteris gigantea STERNBERG 

Sphenopteris (Lyg.) bdumleri ANDRAE 
Sphenopteris (Lyg.) leggewieana Gorn. & SCHONEF. 
Sphenopteris (Zeilleria) rhodeaeformis GoTHAN 
Sphenopteris (Renaultia) launoiti STOCK. & WILL. 
Rhodea steinbrincki n. sp. 

Pecopteris (Senftenbergia) plumosa Artis 
Alloiopteris sternbergi ETTINGSH. 

Alloiopteris similis KIDSTON 


B. Kleinzeche Annaburg in Bossel 


Die Kleinzeche Annaburg in Bossel südlich von Sprockhövel (Meßtischblatt Hattingen 4609) baut 


im Nordflügel der Haßlinghäuser Mulde das Flöz Dreckbank (obere Sprockhöveler Schichten) mit einer 


3 Herrn Bergassessor L. SCHÖNWÄLDER (Westfälische Bergge werkschaftskasse Bochum) danken wir für den freund- 


lichen Hinweis auf die Fundpunkte Heller Mittag und Annaburg. 
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Mächtigkeit von ungefähr 1 m ab. Bei der Niederbringung des tonnlägigen Schachtes wurden die an- 
fallenden Gesteinsmassen auf Halden gekippt. 

Über dem Flöz liegt zunächst ein schwach sandiger Schieferton, der nur Calamariaceenreste Si 
halt. Es wurde nur Calamites haueri Srur gesammelt, dazu ein reiches Material von Asterophyllites 
unguis Joncm. & Gotu. mit Calamostachys bosselensis LEGGEWIE & SCHONEFELD. Dann folgt ein sandiger 
Schieferton mit Calamariaceenresten. Nur selten konnten darin andere Pflanzenteile beobachtet werden. 
Von einer anderen Stelle (östliches Grubenfeld) lieferte das Hangende des gleichen Flézes Mariopteris 
acuta Bror., Sphenopteris obtusiloba Brer. und Sphenopteris (Lyginopteris) leggewieana GOTH. & 
ScHoNEF. und ein sehr gutes Stück Sphenopteris (Zeilleria) rhodeaeformis GOTHAN. 


Pflanzenliste: = 
a) westliches Grubenfeld (1953) 
Calamites haueri STUR Annularia filiformis Joncm. & GOTH. 
Asterophyllites unguis JoncM. & GOTH. Calamostachys bosselensis LEGGEWIE & SCHONEFELD 


Ein überaus reiches und gut erhaltenes Material dieser Art konnte hier gesammelt werden. Es liegt 
wohl der seltene Fall vor, daß Schichten des Hangenden ein Bild der letzten Vegetation des Moores 
hinterlassen haben. Eine Pflanzenformation im botanischen Sinne hat auf weite Strecken dem Moor 
große Einförmigkeit gegeben. 


b) östliches Grubenfeld (1955/56) 


Mariopteris acuta Bret. Sigillaria elegans BRGT. 
Sphenopteris obtusiloba Bret. Sigillaria schlotheimiana f. communis KOEHNE 
Sphenopteris (Lyg.) leggewieana Gotu. & SCHONEF. Sigillaria schlotheimiana f. cancriformis WEISS 


Sphenopteris (Zeilleria) rhodeaeformis GOTHAN 


C. Aufschluß an der Kleinbahn bei der stillgelegten Zeche Kleine Windmühle in Sprockhövel‘ 


Der Aufschluß liegt im Horizont Dreckbank—Hauptflöz im Nordflügel der Haßlinghäuser Mulde. 
Auf der Südseite des Bahneinschnittes liegt kurz vor der Brücke ein 20 cm mächtiges Flöz. Im Hangen- 
den des Flözes liegt 30 cm Schieferton, der sehr reich an Pflanzenresten ist. Dann folgt ein sandiger 
Schieferton mit Sphenopteris obtusiloba Brcr. 


Pflanzenliste: 
Calamites haueri STUR Sphenopteris obtusiloba Bret. 
Asterophyllites unguis JoNGM. & GOTH. Rhodea subpetiolata H. PoTonIE 
Calamostachys bosselensis LEGGEWIE & SCHONEFELD Sphenopteris (Renaultia) gracilis Brer. 


Mariopteris acuta Bret. 


D. Zeche Alie Haase in Sprockhövel 


Im Grubenfeld der Zeche Alte Haase in Sprockhövel werden die Flöze Dreckbank, Wasserbank 
(zum Teil) und Hauptflöz der oberen Sprockhöveler Schichten abgebaut. Hatten die Arbeiten ScHone- 
FELD’s unter Tage aus den hangenden Schichten dieser Flöze schon ein reiches Material geliefert, so war 
es doch erwünscht, auf der Halde der Zeche diese Sammlung zu erweitern. Die Arbeit hat sich gelohnt. 
Die ersten Stücke von Calamites schützeiformis f. waldenburgensis Kipsron und Calamites roemeri 
GoEPPERT, dazu eine reiche Beblätterung und viele Fruktifikationen wurden gewonnen. Besondere Er- 
wähnung verdienen einige gute Stücke Sigillaria schlotheimiana BRGT., eine Leitform für Namur B und C. 


* Herr Dr. P. Micuerau, Amt für Bodenforschung in Krefeld, wies uns freundlicherweise auf den Aufschluß hin. 


|, Pflanzenliste: 


Calamites germarianus GOEPPERT 

Calamites roemeri GOEPPERT 

Calamites schützeiformis f. waldenburgensis Kınston 
Calamites cistiiformis STUR 

Calamites haueri Srur 

Calamites ramifer Srur 

Annularia subradiata Srocxm. & WILL. 
Asterophyllites gothani LEGGEWIE & SCHONEFELD 
Asterophyllites tener Joncm. & Gorn. 
Asterophyllites unguis Joncm. & GOTH. 
Calamostachys haaseensis LEGGEWIE & SCHONEFELD 
Calamostachys minima LEGGEWIE & SCHONEFELD 


Calamostachys bosselensis LEGGEWIE & SCHONEFELD 
Calamostachys laxa Stocxm. & WILL. 
Palaeostachya sp. 

Sphenopteris bäumleri Anpr. mit Calymmatotheca 
Sphenopteris obtusiloba Brat. 

Neuropteris schlehani Srur 

Neuropteris schlehanoides Stock. & WILL. 
Mariopteris acuta Bre. 

Sphenopteris (Renaultia) gracilis Brer. 
Sphenopteris launoiti STOCKM. & WILL. 

Sigillaria schlotheimiana Bret. 

Lepidophloios laricinus STERNB. 


E. Kleinzeche St. Hubertus in Rodberg 


Die Kleinzeche St. Hubertus in Rodberg bei Essen-Kupferdreh baut in der Dilldorfer Mulde, der 
südlichsten Spezialmulde der Bochumer Mulde, das Flöz Hauptflöz ab. Es ist etwa 1 m mächtig und fällt 
mit 80° nach N ein. Gleich über dem Flöz liegt der marine Horizont mit 


Gastrioceras rurae H. SCHMIDT 
Agastrioceras carinatum FRECH 


Das Flöz enthält einen 16 bis 20 cm mächtigen Schrampacken, der einmal mehr im Hangenden, ein 
andermal mehr im Liegenden des Flözes liegt. Er enthält zuweilen Kieselknollen in Form großer Leber- 
lappen. Die meisten haben 15 bis 20 cm Durchmesser und sind 4 bis 5 cm dick. Der Überzug der Knollen 
ist hochglänzend, immer haftet noch eine dicke Kohlenrinde an. Im Bruch sind die Knollen dicht, matt, 
grau bis schwarz in der Farbe und lassen die ursprüngliche Schichtung des Torfes noch erkennen. Struk- 
turen von Pflanzenresten sind fast immer auf dem Überzug der Knollen zu sehen. Die Dünnschliffe 
liefern ein vorzügliches Pflanzenmaterial, das im Feinbau gut erhalten ist (vgl. M. TEICHMÜLLER & SCHONE- 
FELD 1955). 


F. Kleinzeche Friederike II in Heidhausen 


Die Kleinzeche Friederike II liegt in Heidhausen bei Essen-Werden in der Mulde von Friedlicher 
Nachbar, einer Spezialmulde der Bochumer Mulde. Im Südflügel wird das Flöz Dreckbank, im Nord- 


flügel das Flöz Wasserbank abgebaut. 

Die hangenden Schichten des Flözes konnten nicht mehr untersucht werden. 

Das Flöz Wasserbank ist 30 cm mächtig. Der Wurzelboden, der wegen der geringen Mächtigkeit 
des Flözes mit abgebaut wird, lieferte teilweise sehr gut erhaltene Pflanzenreste. Das Hangende des 
Flözes besteht aus schwach sandigem Schieferton mit nicht-marinen Muscheln und wenigen gedrifteten 


Pflanzenresten. 


Pflanzenliste: 
Calumites cistiiformis STUR 
Calamites haueri STUR 
(Oberfläche eines stärkeren Stückes mit Ast- und Blattnarben) 
Mariopteris acuta Bret. 
Neuropteris gigantea BRONGN. 
Neuropteris schlehani STUR 
Lepidodendron obovatum STERNBERG 
Sigillaria elegans BRONGN. 
Sigillariostrobus sp. mit beblatterten, langen Stielen 
Lepidostrobophyllum sp. 
Cantheliophorus waldenburgensis Port. 


Palaeontographica. Bd. 101. Abt. B. 
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G. Kleinzeche Dohms Erbstollen bei Werden 


Der tonnlägige Schacht der Kleinzeche Dohms Erbstollen in Schuir bei Essen-Werden wurde im 
Flöz Dreckbank niedergebracht. Das Flöz wurde aber wegen seiner unreinen Kohle nicht weiter abge- 
baut. Ein Querschlag in nördlicher Richtung zum Muldeninnern schließt nach etwa 15 m das Flöz 
Wasserbank auf, das mit einer Mächtigkeit von 40 cm abgebaut wird. Es fällt mit ungefähr 70° nach 
Norden ein. Gegen Westen wird die Lagerung, da die Mulde sich hier heraushebt, flacher. Beim Ab- 
bau der Kohle wird etwa 1 m des Hangenden fortgebrochen. Es ist ein milder, schwach sandiger Schiefer- 
ton, der eine nicht-marine Fauna enthält. Es wurden keine Pflanzenreste gefunden. Wir haben hier 
also dasselbe Bild wie auf der Kleinzeche Friederike II in Heidhausen. 


H. Steinbruch Gebrüder Koch im Rutherbachtal 


Der Steinbruch Gebrüder Koch im Rutherbachtal bei Kettwig liegt 750 m westlich der Kleinzeche 
Dohms Erbstollen. Die Schichten fallen mit 20 bis 25° nach Norden ein und gehören zum nördlichen | 
Flügel des Heinricher (Eppendorfer) Sattels. Aufgeschlossen sind die Sandsteine im Liegenden von Flöz 
Neuflöz (untere Sprockhöveler Schichten). Im Norden des Steinbruchbetriebes liegt im Sandstein eine 
etwas tonreichere Linse, die auf einer Schichtfläche überaus reich an Aulacothecen ist. Es handelt sich 
hier um den männlichen Sporenbehälter Aulacotheca hemingwayi HALLE, der zu einer Alethopteris 
(Neuropteris schlehanoides Stocxm. & Wırr.) gehört. Andere Pflanzenreste fehlen auf der Schichtfläche. 


Pflanzenliste: 
Aulacotheca hemingwayi HALLE 


In den Aulacothecen-freien Schiefertonen fanden wir ferner: 


Sphenopteris hollandica Gotu. & JONGM. 
Neuropteris schlehanoides Stocxm. & WILL. 
Sphenopteris (Renaultia) sp. 

Rhodea sp. 

Calamites sp. 


5. Die fossilen Pflanzenreste 


Sphenopteris (Renaultia) launoiti STOCKMANS & WILLIERE 
Taf. 1, Abb. 1 


1953 Sphenopteris (Renaultia) launoiti SrockMans & WILLIERE, Végétaux namuriens de la Belgique, 
Bruxelles S. 213, Taf. XXX, Fig. 1—5, Taf. XXXIV, Fig. 4 und 5, Taf. XLV, Fig. 7. 


Diese feinblatterige Sphenopteris ist bisher nur aus dem belgischen Namur bekannt geworden. 
Dort kommt sie recht häufig in mehreren Aufschlüssen des Namur B und C vor, und zwar schon in der 
Zone de Sippenaken moyenne et supérieure, Carriére Kévret (Zone des Reticuloceras reticulatum). 

Wir kennen Sphenopteris (Renaultia) launoiti nur aus dem oberen Namur und sammelten sie im 
Hangenden des Flözes Sengsbank und im Horizont Dreckbank—Hauptflöz der unteren bzw. oberen 
Sprockhöveler Schichten. 

Die obige Art wurde von Srockmans & WILLIERE aufgestellt und nach dem vorliegenden reichen 
Material ausführlich beschrieben. Es erübrigt sich daher, noch einmal eine Beschreibung zu geben. Statt 
dessen soll ein gutes Stück, das den Aufbau zeigt, besonders berücksichtigt werden. 

Das Stück ist 11 X18 cm groß. Es zeigt die Hauptachse der Pflanze, von der unter spitzem Winkel 
eine schwächere Achse abgeht. Die größte Dicke der Hauptachse mißt 2 cm, die der Nebenachse 12 mm 
Die Oberfläche der Achse ist rauh, unregelmäßig, aber sehr locker punktiert. Kaum 1 mm große ee 
liche Warzen sind wohl als Ansatzstellen der Trichome zu deuten. Von der Nebenachse geht ein Wedel 
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Ê ab. Diese Achse 1. Ordnung ist 2 bis 3 mm dick und zeigt das zentrale Leitbiindel sehr deutlich. Auch 
ihre Oberfläche ist rauh. Die Achse 1. Ordnung trägt wechselständig die Fiedern 2. Ordnung. Diese sind 
6 em lang und sehr locker gebaut. Die Fiedern 3. Ordnung sind ebenfalls sehr locker, die Achsen ein 
wenig flexuos. Die Pflanze trug also dreifach gefiederte Wedel. Sie gehört zu den zierlichen Formen 
_ einer Farngruppe, die wahrscheinlich lianenartig wuchs. 

Fruktifizierende Stücke sind uns auch bekannt. Wie SrockMans & WILLIERE schon feststellten, gehört 
Sphenopteris launoiti zur natürlichen Gattung Renaultia ZeILLER. 

Aus der Ziegelei Vorhalle (oberes Namur B) beschrieb Gornan (1941, S. 37, Taf. 61, Fig. 1 und 2) eine 
Sphenopteris praecedens n. sp. Das einzige Stück, das ihm zur Verfügung stand, zeigt einen kräftigen 
Wedel mit dreifiedrigem Aufbau. Er ist viel dichter belaubt als unsere Stücke. Trotzdem ist aber die 
Ahnlichkeit von Sphenopteris launoiti mit Sphenopteris praecedens sehr groß. 


Sphenopteris (Renaultia) gracilis BRONGNIART 
Tatil Abb. 2-4 


1829 Sphenopteris gracilis Broncnrart, Histoire des végétaux fossiles I, Paris, S. Tots lar LIN vig. 
1883 Renaultia gracilis Zeer, Fructifikations de fougères du terrain houiller, Paris, S. 185. 


Sphenopteris (Renaultia) gracilis war bisher im Ruhrgebiet nur aus den oberen Wittener und den 
Bochumer Schichten (Westfal A) bekanntgeworden. Bei jahrelanger Arbeit in den unteren Wittener 
Schichten hatten wir nicht die geringste Vermutung, daß die obige Art auch schon in tieferen Partien 
auftreten könnte. Lange haben wir daher die Bestimmung von Srocxmans & WILLIERE (1953) aus dem 
belgischen Namur in Zweifel gestellt. Jetzt wurden auch von uns zahlreiche Stücke aus dem oberen 
Namur gesammelt, so daß uns ein noch früheres Auftreten, wie es z. B. Srockmans & WILLIERE aus den 
Zonen Sippenaken und Baulet anzeigen, als durchaus möglich erscheint. 

Ein großes Stück (13 X 30 cm) zeigt die starke Hauptachse, 1,5 cm breit, die rauh ist und eine grobe 
Längsriefung besitzt. Feinere Einzelheiten sind nicht zu erkennen, da ein dicker Kohlenbelag noch 
ansitzt. Nur einzelne Astnarben treten hervor. Die Nebenachsen sind 4 bis 5 mm breit und haben eine 
feine, lockere Punktierung. Sie sind nur wenig verzweigt und tragen einen sehr lockeren Wedelaufbau. 
Das ganze macht den Eindruck, als zeige die große Platte die obere Partie der Pflanze, denn die Wedel 
sind weniger groß entfaltet als die, die wir von einem zweiten Fundort kennen. Auch fehlen die 
fruktifizierenden Blättchen, die nach unserer Meinung tiefer saßen. 

Sphenopteris (Renaultia) gracilis Broncn. war ein Schlingfarn, der nach Art der Lianen des Urwaldes 
an den Bäumen des Karbonwaldes emporwuchs. Zu den Kohlenbildnern wird er wohl nicht gehört 
haben, denn wir finden ihn fast ausschließlich in sandigen Partien. 

Eine ausführliche Beschreibung obiger Art finden wir bei Gornan (1941, S. 27). 

Unsere Bilder Taf. 1, Fig. 2—4, sind Teile der großen Platte, die oben beschrieben wurde. 


Sphenopteris (Zeilleria) rhodeaeformis GOTHAN 
Taf. 2, Abb. 1—4 


1941 Sphenopteris (Zeilleria) rhodeaeformis Goruan, Die Steinkohlenflora der westlichen paralischen 
Steinkohlenreviere Deutschlands, Lieferung 4, Berlin, S. 16, Taf. 53, Fig. 1. 

1954 Zeilleria gothani Rerrscuiac & Remy, Beiträge zur Kenntnis einiger paläozoischer Fruktifikationen, 
Geologie 3, Heft 5, Berlin, S. 590, Taf. 1, Fig. 1—6, Taf. 2, Fig. 1—3. 


Die vorliegenden Stücke zeigen den fiedrigen Aufbau der Achsen mit überreichem Behang von 
Zeillerien. Die 5 bis 10 mm starken Achsen sind fein gestreift. Wo die Achsen entkohlt sind, ist eine 
lockere Punktierung sichtbar, die wohl von Schuppen oder Haaren herrührt. Unter spitzem Winkel 
gehen die Nebenachsen ab, die ebenfalls fiedrig aufgebaut sind. Daran sitzen die haarförmigen Träger 
der Zeillerien. Ein Teil der vorliegenden Stücke, die den lockeren Aufbau des jüngsten Achsensystems 


IR 


zeigen, wurde mit Flußsäure bearbeitet. Nach dieser Behandlung waren auch feiner Einzelheiten sicht- 
bar. Die Träger erscheinen geflügelt und zeigen ein gut sichtbares, zentrales Gefäßbündel. Sie sind 2 mm | 
und mehr lang, zurückgebogen und tragen die endständigen synangiumartigen Organe. Teilweise sind 
diese geschlossen oder zangenförmig aufgeklappt, andere wieder zeigen drei Teile. Sie werden wohl aus — 
vier Sporangien bestehen. Irgendwelche Laubreste stehen mit den fruktifizierenden Resten nicht in 
Verbindung. Wohl liegen einzelne isolierte Wedelteile mit Blättchen auf einzelnen Sn die dazu- 
gehören müssen. Die Blättchen sind rhodeaartig, drei- oder fünfteilig, stellen eine feinblättrige Spheno- 
pteris dar, wie Sphenopteris adiantoides SCHLOTHEIM. | 

GoruaAn, der die Art aus dem Aufschluß Vorhalle (oberes Namur B) zuerst beschrieb, nennt sie nach 
der Art der Beblätterung „rhodeaeformis“. 

Aus dem Hangenden von Flöz Sengsbank der unteren Sprockhöveler Schichten sammelten wir 
einige Stücke, die wir teilweise R. Rerrscutac & W. Remy (Berlin) zur Bearbeitung überließen. Sporen 
und sterile Reste waren auf den Stücken nicht vorhanden. 

Das vorliegende reiche Material ist etwas jünger und stammt aus dem Hangenden des Flözes Dreck- 
bank der oberen Sprockhöveler Schichten der Kleinzeche Annaburg in Bossel. Wir stellen fest, daß es 
mit den Stücken aus dem Flöz Sengsbank übereinstimmt. Die von RETTscHLAG & Remy (1955) aufgestellte 
Art Zeilleria gothani n. sp. muß daher wieder eingezogen werden. : 


Rhodea steinbrincki n. sp. 
Taf. 3, Abb. 1—3 


Die Formgattung Rhodea, die zuerst von dem Botaniker Presi, einem Mitarbeiter STERNBERG’S, auf- 
gestellt wurde, wurde besonders von Stur, Kipston, BERTRAND, GOTHAN und anderen bearbeitet. Eine 
genaue Definition geben Broussier & BERTRAND (1911, S. 303): Der Name Rhodea ist reserviert für einen 
Teil der Sphenopteriden, der sich dadurch von den anderen Sphenopteriden unterscheidet, daß das 
Laub regelmäßig gefiedert ist und die Blättchen sowie Teile derselben immer in feine, schmale Zipfel 
oder Riemen aufgeteilt sind. Die Zipfel sind zuweilen sehr fein, ganz und gar lineal, im äußersten Fall 
dünn und zugespitzt. Die Nervatur ist einfach, oft nicht sichtbar. 

Die Gattung Rhodea ist besonders im Unterkarbon verbreitet, noch reichlich im Namur A vertreten 
(Assise de Chokier, Lontzen), wird im Namur B und C immer seltener und tritt zuletzt nur noch in einer 
Art (Rhodea subpetiolata) im hohen Westfal B (Zeche Baldur, Flöz 4) auf. 

Unser Material, das aus wenigen Stücken besteht, stammt aus dem Hangenden des Flözes Sengs- 
bank. Auf einer 10 X 7 cm großen Platte liegen (Taf. 3, Fig. 3) zwei verschieden gebaute Fiedern, die 
Teile ein und derselben Pflanze sind. Die Fieder links ist insofern einfach gebaut, da sie nur einseitig 
beblättert ist. Die Fiederachse ist 4 cm lang und 1 mm dick. Sie trägt auf der rechten Seite sechs 
Blättchen. Es ist nicht anzunehmen, daß auf der linken Seite die Blättchen abgebrochen sind, denn die 
Achse ist vollständig erhalten. Die einzelnen Blättchen sind recht locker gebaut, und zwar unsymmetrisch. 
Nur sechs Zipfel zählen wir, die alle auf der abachsialen Seite der Fiederachse liegen. So hat das Blatt 
einen eigenartigen Bau und gibt die Möglichkeit, seine Entstehung durch Übergipflung aus einem Telom 
zu erklären (Telom-Theorie von W. ZIMMERMANN). Das einzelne Blatt hat also an diesem Fieder keinen 
fiedrigen Bau. Anders ist es mit dem zweiten Fieder auf dem Stück. Hier ist die Fiederachse nur 3,5 cm 
lang und trägt beiderseits Blättchen. Diese sind symmetrisch gebaut und etwas dichter. Es werden 
6 bis 8 Zipfel gezählt. Auch kleinere Fiederstücke der Platte zeigen noch symmetrisch gebaute Blättchen. 
Diese sind ebenfalls sehr locker, was der Art eigen zu sein scheint. 

STOCKMANS & WILLIERE (1953) bilden auf der Taf. 51, Fig. 11, eine Rhodea roseliensis St. & W. ab. 
Es ist das einzige Stück, das bisher den Belgiern aus diesem Horizont bekannt wurde. Leider ist es zu 
klein und läßt daher einen Vergleich mit unserer Art kaum zu. Die dreimalige Vergrößerung zeigt zwar 
auch einen lockeren Bau, aber die Blättchen sind viel kleiner, nur etwa halb so groß wie an unseren 
Stücken. 


= — 


Noch ist ein Vergleich mit Rhodea subpetiolata H. Por. notwendig. Die Aufteilung der einzelnen 
Gabelpartien vollzieht sich bei unserer Art ganz allmählich mit zunehmender Höhe. Dadurch wirkt sie 
locker. Das ist bei Rh. subpetiolata nicht der Fall. Hier erfolgt die Gabelung gleich mehrmals an der 
Basis der Blättchen. Dadurch wird sie mehr besenförmig. Auch sind — und das ist wesentlich — 


} asymmetrisch gebaute Fiedern und Blättchen hier nie beobachtet worden. 


F Die neue Art nennen wir nach Herrn Bergschuldirektor Bergassessor ROBERT STEINBRINCK (Essen): 
| Rhodea steinbrincki n. sp. 

Diagnose: Zarte, dünne Achsen tragen sehr locker Rhodea-artige Blättchen. Diese sind teils 
asymmetrisch, teils fiedrig gebaut. Die Aufteilung der Blättchen in wenige feine Zipfel vollzieht sich 
bei unserer Art ganz allmählich mit zunehmender Höhe. 

Holotyp: Urstück zu Taf. 3, Abb. 1, der vorliegenden Abhandlung. Sammlung LEGGEWIE. 

Locus typicus: Haßlinghausen bei Sprockhövel, Kleinzeche „Heller Mittag“. 

Stratum typicum: Namur, Sprockhöveler Schichten, Horizont Flöz Sengsbank. 


Pecopteris (Senftenbergia) plumosa (Arrıs) RADFORTH 
Taf.2, Abb.5 


1825 Filicites plumosus Artis, Antediluv. Phytologie, Nr. 17, Taf. 17. 
1938 Senftenbergia plumosa Raprortu, Trans. r. Soc. Edinburgh, 59, II, S. 385, Tafeln. 


Nach Raprortn’s (1938) eingehender Arbeit über Sporangien und Sporen dieser Pflanzen wird dieser 
Farn allgemein zu der natürlichen Familie der Schizaeaceen gestellt und lebt in der Gattung Aneimia 
auf Ceylon noch heute. Die Ähnlichkeit der Sporangien beider ist sehr groß. 

In den limnischen Becken — wie im Saargebiet und Niederschlesien — ist Pecopteris plumosa sehr 
häufig. Im Ruhrgebiet ist sie nur selten gefunden worden. Sie geht durch das gesamte Karbon hindurch 
bis ins Unterrotliegende. 

F. Künne sammelte die ältesten Stücke im unteren Flözleeren von Arnsberg. Gleichaltrig ist das 
belgische Material aus der Zone de Sippenaken supérieure mit Reticuloceras reticulatum. GoTHAN (1941, 
Taf. 65, Fig. 3) bildet ein Stück aus Vorhalle ab. Es ist etwas älter als unsere Stücke, zeigt aber ebenfalls 
die auch bei unserem Material auftretenden gelappten Blättchen. 

Die Fiedern der Pecopteris plumosa sind in den meisten Fällen sehr variabel. Es treten gelappte 
und ungelappte Formen auf, die aber immer dreieckig sind und schräg an der Achse ansitzen. Auch die 
Aphlebien sind von mannigfacher Gestalt, so daß man häufig geneigt ist, mehrere Arten aus der obigen 
Art zu machen. 

Von einer Beschreibung der Pecopteris plumosa sehen wir ab, da die Art von Gornan (1941, S. 41) 
eingehend bearbeitet wurde. 


Neuropteris schlehani STUR 
Taf. 4, Abb. 1-5; Taf.5, Abb. 1—4; Taf. 6, Abb. 1—4; Taf.7, Abb. 1 


1877 Neuropteris schlehani Srur, Die Kulmflora der Ostrauer und Waldenburger Schichten, Wien, S. 183, 
Taf. 11, Fig. 7 und 8. 
1953 Neuropteris schlehani Stur in Srockmans & WILLIERE, Végétaux namuriens de la Belgique, Bruxelles, 
S. 228, Taf. 42, Fig. 8, Taf. 33, Fig. 9. 
1953 Imparipteris (Neuropteris) schlehani Srur in GoTHAN, Die Steinkohlenflora der westlichen para- 
lischen Steinkohlenreviere Deutschlands, Lieferung 5, Hannover, S. 41, Taf. 18, Fig. 3, Taf. 40, Fig. 3. 


Srur’s Stücke stammen nach seinen Angaben aus dem Hangenden des Moritz- (Juno) Flözes der 
Zeche Wittkowitzer Tiefbau im Mährisch-Ostrauer Bezirk Oberschlesiens (obere Ostrauer Schichten, 


Are 


oberes Namur A). Das ist das älteste, bisher bekanntgewordene Vorkommen. GOTHAN (mündl. Mitteilung 
von Herrn Professor GorHan +) war aber der Ansicht, daß hier eine Fundortverwechslung vorliegen 
müsse, da Neuropteris schlehani in diesem tiefen Horizont von ihm nie beobachtet wurde. 

Nun hat aber Gothan (1953, S. 42) mit Recht die von STUR (1877) auf der gleichen Tafel 11 abgebil- 

deten Stücke von Neuropteris dluhoschi Srur und Senftenbergia larischi Srur zu Neuropteris schlehung 
Srur gestellt. Hiermit werden drei verschiedene Fundpunkte für Neuropteris schlehani in Oberschlesien be- 
kannt, die alle im gleichen Horizont liegen. Eine Fundortverwechslung wird dadurch unwahrscheinlicher. 
Uns interessiert aber vor allem, daß es sich bei diesen Stücken um die typische Neuropteris 
schlehani Srur handelt, die von den Autoren unter Neuropteris schlehani f. typica gewöhnlich nicht 
abgebildet wird. Eine Ausnahme machen darin STOCKMANS & WıLLıkre (1953, Taf. 42, Fig. 8). Ihre Stücke 
stammen aus der Zone Baulet mit Reticuloceras bilingue (Namur B). 

Die ältesten Formen der Neuropteris schlehani Oberschlesiens treten im Ruhrgebiet noch im obersten 
Namur B und unteren Namur C auf: 

1. Neuropteris tenuifolia STERNBERG bei von RoEHL (Palaeontographica 18, 1868, S. 36, Taf. 20, Fig. 5), 
die auch hieher gehört, stammt aus dem Hangenden des Flözes Dreckbank der alten Zeche Dreck- 
bank in Haßlinghausen. 

2. Die bei Goran (1953, Taf. 18, Fig.3, Taf.40, Fig. 3) abgebildeten Stücke gehören dem gleichen 
Horizont an. 

3. Das Material von Vorhalle (leg. Bernnarp), Sammlung der Westfälischen Berggewerkschafts- 
kasse Bochum, hat Goruan nicht berücksichtigt, obwohl es ihm bekannt war. Das wäre aber sehr 
wichtig gewesen, weil hier die typische Neuropteris schlehani vorliegt (vgl. Taf. VII, Abb. 1). 

4. Von uns wurde Neuropteris schlehani massenhaft im Hangenden des Flözes Sengsbank gesammelt. 
Im Dreckbankhorizont ist sie noch äußerst selten vorhanden, oberhalb dieses Horizontes tritt sie 
nicht mehr auf. 


Besondere Beachtung verdient, daß die von Stur gegebene Beschreibung seiner Neuropteris schlehani 
für unsere gesammelten Stücke bis ins einzelne zutrifft. Stur spricht von einer Metamorphose der 
Blättchen, die ganz allmählich nach oben einsetzt. Sie beginnt mit ausgeschweiftem oder undeutlich 
gelapptem Blattrand und zeigt sich stärker auf der katadromen Seite tieferer Blättchen, die deutlich ge- 
lappt sind (Taf. 11, Fig.7, und Taf.11, Fig. 11b und c bei Srur). Ganze, zungenförmige Blättchen mit 
herzförmig eingeschnittener Basis und dazu deutlich gestielt zeigen die Fig. 8 und 9 der Tafel 11. 

Da bei uns Wedel oder größere Wedelteile fehien, können wir über den Aufbau der Pflanze nichts 
Bestimmtes sagen. Nach der Auswertung unseres Materials — es handelt sich hierbei um etwa 100 
Stücke — vermuten wir aber, daß Neuropteris schlehani wie Alethopteris lonchtica einen fiedrigen 
Wedelbau besessen und keinen gegabelten Wedel trug wie Neuropteris obliqua und Neuropteris hetero- 
phylla. Cyclopteris-Blättchen an den Achsen von Neuropteris schlehani haben wir bisher nicht gefunden. 

Uns liegen nur Wedelteile bzw. Fiederabschnitte vor, die ein wechselvolles Bild von der Gestalt der 
Blättchen geben. Wedelteile mit ganzen, einfachen Blättchen treten in der Menge der gesammelten 
Stücke ganz zurück. Die größten einfachen Blättchen (Taf. 4, Fig. 1—4) sind 3 bis 4 mm breit und 12 mm 
lang. Sie sind schmal gebaut, mehr oder weniger parallelrandig, zuweilen auch von der Basis gegen 
oben langsam verschmälert. Die Blättchen sind vorn zungenförmig abgerundet, oft auch zugespitzt. 
Die Basis ist immer herzförmig. Alethopteridisch ansitzende Blättchen hat Neuropteris schlehani nicht. 
Immer sind die Blättchen gestielt, oft ist der Stiel ziemlich lang. Die Mittelader ist sehr deutlich und 
etwas eingesenkt. Sie ist bis zur Spitze der Blättchen gut sichtbar. Die Nebenadern liegen sehr dicht 
und sind in den meisten Fällen gegabelt. Bei einer Länge von 12 mm ist der Blattrand schon meist ge- 
wellt (Taf. 5, Fig. 4). 

Auf der katadromen Seite beginnt an der Basis die Ohrung, d. h:, es wird ein Lappen vorgebildet. 
Auf dem Stück Taf.7, Abb. 3, ist die Aufteilung der Blättchen schon weiter vorgeschritten. Wir er- 
kennen unten 2 Paar, oben nur 1 Paar Lappen. Eine noch stärkere Lappung ist auf Taf.5, Fig. 1—3, 


Den. 


_ Sichtbar. Das Stück Taf.4, Fig.5, zeigt eine Fiederspitze mit vollendeter Aufteilung. Die kleinen 
Blättchen sitzen pecopteridisch an und haben eine deutliche Mittelader. Die Endlappen sind groß, drei- 
eckig und meist nicht abgerundet, sondern zugespitzt. Je weiter man von der Fiederspitze an der Fieder- 
‘5 achse entlang abwärts geht, nehmen die Lappen eine neuropteridische Basis an und gehen in gestielte, 
'} normale Blättchen über. Die Taf. 5, Fig. 4, zeigt eine Whittleseya, die mehrmals gefunden wurde. 
Wir haben nachträglich noch ein großes Stück aus Vorhalle (Sammlung der Westfälischen Berg- 
_gewerkschaftskasse Bochum) durch Zufall in die Hände bekommen. Es zeigt einen 40 cm langen und 
12 mm breiten Pflanzenstengel der Neuropteris schlehani f. typica Stur. Wechselständig trägt er in 
großen Abständen von 6 bis 7 cm einfach gefiederte Wedel (Taf. 7, Fig.1). Diese sind 12 bis 15 cm lang. 
An den Enden sitzen einfache, ganzrandige Blättchen. Etwas tiefer setzt die Öhrung ein, das einfache 
Blatt ist an der Basis gelappt oder sogar eingeschnitten. Noch tiefer sitzen Blättchen mit doppelten, 
dreifachen oder sogar vierfachen Einschnitten. Hier wiederholt sich an dem einzelnen Blatt eine ähnliche 
Gliederung, wie sie der vollständige Wedel, der doppelt gefiedert war und tiefer saß, in seiner Anlage 
hat (vgl. GorHan 1953, Taf. 18, Fig. 3). 

Es ist wohl mit Sicherheit anzunehmen, daB das hier beschriebene Stiick mit seinem sehr lockeren 
Aufbau aus dem oberen Teil der Pflanze stammt. Die höchsten Wedel der Neuropteris schlehani waren 
also nur einfach, die unteren dagegen doppelt gefiedert. Jetzt ist auch klar, daß Neuropteris schlehani 
denselben Aufbau hatte wie die Alethopteriden, nur nicht einen gegabelten Wedel trug, wie GoTHAN 
allgemein für die Imparipinnaten annimmt. 

Unter den zahlreichen Stücken von Flöz Sengsbank sind keine Stücke der f. rectinervis Kıpston ent- 
halten. Wir sind daher der Ansicht, daß die f. rectinervis eine andere Art ist, die mit Neuropteris schlehani 
STUR nichts zu tun hat. Damit erhält Neuropteris schlehani Srur aber einen besonderen stratigraphischen 
Wert, da sie nach den bisherigen Erfahrungen nur im Namur B und unteren Namur C vorkommt. In 
den oberen Sprockhöveler (oberes Namur C) und unteren Wittener Schichten (Westfal A) haben wir sie 
nie beobachtet. 


Neuropteris gigantea STERNBERG 
Taf. 8, Abb. 1 


1821 Osmunda gigantea STERNBERG, Versuch einer geognostisch-botanischen Darstellung der Flora der 
Vorwelt, I, fasc. 2, S. 29, Taf. 22. 
1825 Neuropteris gigantea STERNBERG, ibidem, fasc. 4, Taf. 16. 


Nur einzelne Fiedern sowie rundliche und dreieckige Zwischenfiedern der obigen Art wurden ge- 
funden. Sie kamen im Hangenden des Flözes Sengsbank (untere Sprockhöveler Schichten) der Klein- 
zeche Heller Mittag in Haßlinghausen häufig vor. 

Über das frühere Auftreten in Vorhalle hat GorHan (1953) berichtet. Wir bilden von diesem Fund- 
ort ein Stück ab (Sammlung der Westfälischen Berggewerkschaftskasse Bochum), weil es den Aufbau 
und die punktierten Achsen gut zeigt (Taf.8, Abb. 1). 

Über das älteste Vorkommen von Neuropteris gigantea in Belgien berichten Srockmans & WILLIERE 
(1953, S.86). Die Stücke, die in Assoziation mit Potoniea adiantiformis ZEILLER und Hexagonocarpus 
modestae BERTRAND vorkamen, wurden innerhalb der Zone de Baulet bei Coutisse gefunden. 


Neuropteris schlehanoides Srockmans & WILLIERE 
Taf. 9, Abb. 1—3 


1925 Neuropteris schlehani Srur in Joncmans & GOTHAN, Geol. en palaeont. Beschrijving van het Karboon 
der Omgev. van Epen (Limburg), Heerlen, S. 69, Taf. 11, Fig. 17, 18. 

1931 Neuropteris schlehani f. alethopteroides KELLER, Über die Pflanzenhorizonte Sarnsbank I und Fine- 
frau im Essener Gebiet, Jb. preuß. geol. Landesanst., Bd. 52, S. 425, Taf. 19, Fig. 3 
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1953 Neuropteris schlehanoides STOCKMANS & Wiuière, Végétaux namuriens de la Belgique, Bruxelles, 


S.233, Taf, 31, Fig. 8 und 3a, Vy, Taf.'36, Fig. 2. 


Unter den von uns im oberen Namur gesammelten Stücken, die früher allgemein als Alethopteris 


lonchitica SCHLOTHEIM bestimmt wurden, sind Formen vorhanden, die von jeher dem Paläobotaniker bei 


der Bestimmung Schwierigkeiten bereiteten. à 

Unser Material aus dem Horizont Dreckbank—Wasserbank—Hauptfloz der oberen Sprockhöveler 
Schichten (Taf. 9, Fig. 1) zeigt mehrere Fiedern letzter Ordnung, die außergewöhnlich große und schmale 
Blättchen wechselständig tragen. Diese sind 22 mm lang und 4 mm breit. Sie besitzen eine herzförmige 
Basis, die lappig verbreitert ist, und sind kurz gestielt. Der Stiel ist ungefähr 1,5 mm lang und gut zu 
erkennen. Von den 24 an der Fiederachse befestigten Blättchen ist keines alethopteridisch angeheftet: 
Die Blättchen sind zugespitzt, wie wir es bei Neuropteris schlehani nicht kennen. Die Nervatur ist sehr 
deutlich, die Hauptader scharf und dick wie bei Alethopteris lonchitica SCHLOTHEIM. 

Bei der Gattung Alethopteris STERNBERG können wir die oben beschriebenen Formen jedenfalls nicht 


unterbringen. 
Etwas Ähnliches aus dem Hangenden von Flöz Sarnsbank I = Sarnsbänksgen (Namur C), Zeche 
Katharina in Essen-Kray, das Kerıer (1931, Taf.19, Fig. 3) abbildet, nannte er Neuropteris schlehani 


f. alethopteroides. 

Susra beschreibt (nach Gornan 1953, S.20) aus dem Karwiner Becken Alethopteris-Formen, die teil- 
weise auch Blättchen mit neuropteridischen Basen besitzen, als Alethopteris neuropteroides. Nach 
Goruan’s Ansicht hat Susta seine Formen richtig beurteilt; er beanstandet aber die Benennung und will 
diese Stücke bei Alethopteris intermedia pro forma unterbringen. 

CREMER (1893, S. 33) vereinigte eine gewisse Gruppe von „Farnen“, zu denen Neuropteris schlehani, 
Alethopteris decurrens und Alethopteris lonchtica gehören, die in ihren Gattungsmerkmalen so häufig 
ineinander überzugehen scheinen, zu einer neuen Gattung, für die er den Namen Neuralethopteris vor- 
schlägt. Dazu ist aber folgendes zu sagen: Zunächst steht fest, daß CrEMmER Neuropteris schlehani aus 
den tieferen Sprockhöveler Schichten (Flöz Sengsbank) nicht gekannt hat, denn hier ist ein Herablaufen 
der katadromen Basaltteile an den Blättchen niemals zu erkennen. Alle Blättchen sind neuropteridisch 
eingeschnürt und immer gestielt. Die aufgeteilten Blättchen an der Wedelspitze sind immer pecopteri- 
disch gelappt. Alethopteridisch ansitzende Blättchen gibt es bei Neuropteris schlehani nicht. Das gilt als 
sicheres Ergebnis aus etwa 100 gesammelten Stücken im Hangenden des Flözes Sengsbank. 


Cremer kannte sehr wahrscheinlich aber Stücke aus dem Horizont Wasserbank—Hauptflöz (Floren- 
liste S. 33), die er zu Neuropteris schlehani Srur stellte, die aber damit nichts zu tun haben. Die bis zu 
3 cm langen Blättchen, die spitz zulaufen, können nicht zu Neuropteris schlehani Srur gehören, selbst 
wenn sie auch gestielt sind oder mit ihren neuropteridischen Basen an den Fiederachsen ansitzen. Sie 
können auch zu seiner neuen Gattung Neuralethopteris nicht gehören, da man aus mehreren Gattungen, 
die miteinander nichts zu tun haben, keine neue Gattung machen kann. 

Eine ausführliche Beschreibung der Neuropteris schlehanoides geben StockMmAns & WILLIERE (1953, 
S. 233). Wir wollen sie hier nicht wiederholen. Für besonders wichtig halten wir aber noch hervorzu- 
heben, daß Stockmans & WILLIERE starke Bedenken hatten, ihr Stück auf Taf. 31, Fig. 3, bei der Gattung 
Neuropteris unterzubringen. Sie erwähnen einmal eine gewisse Ähnlichkeit mit N europteris schlehani 
STUR, ein andermal stellen sie an den terminalen Enden der Fiedern fest, daß hier die Blättchen mit 
ihren Basen an den Achsen herablaufen, was bei Neuropteris schlehani nie der Fall ist. Der Verdacht, 
es handle sich hier wirklich um eine Alethopteris, wurde bei den genannten Autoren erst recht hervor- 
gerufen, als sie diese Stücke in Assoziation mit Aulacothecen fanden, die nun einmal zu den Alethopte- 
riden gehören. - 

Dieselben Bedenken haben auch wir. Aber trotzdem bringen wir vorläufig unsere Stücke hier unter, 
bis größere und vollständigere Exemplare vorliegen, die eine zufriedenstellende Bearbeitung ermöglichen. 
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JONGMANS & GorHAn (1925) sind diesen Schwierigkeiten scheinbar aus dem Wege gegangen, indem 
sie ein ähnliches Material aus dem unteren Epen zu Neuropteris schlehani Srur stellten (Tat! lly ris 17 
und 18). Die Stücke möchten wir aber nicht bei N europteris schlehani unterbringen, weil die Blättchen 


1% bis 25 mm lang sind, was bei Neuropteris schlehani nie vorkommt. Auch das Stiick Taf. 11, Fig. 19, das 


3 pach Ansicht der Autoren eine echte Neuropteris darstellt, wenn es auch in mancher Hinsicht alethopteri- 
disch aussieht, stellen wir zu Neuropteris schlehanoides Srockm. & WIL. 


Aulacotheca hemingwayi Hate 


1933 Aulacotheca hemingwayi Haze, The structure of certain fossil spore-bearing organs, Kgl. Sv. Vet. 
Ak. Hdl., Stockholm, S. 36, Taf. 8, Fig. 1—16. 

1933 Aulacotheca hemingwayi HALLE in Srockmans & WILLIERE, Végétaux namuriens de la Belgique, 
Bruxelles, S. 331, Taf. 48, Fig. 8. 
Aulacotheca parva Srocxmans & WILLIERE, ibidem, S. 333, Taf. 31, Fig. 7—9, Taf. 32, Fig. 4—5a, 
Taf. 36, Fig. 1, Taf. 48, Fig. 6. 

1954 Aulacotheca hemingwayi HALLE in LEGGEWIE & SCHONEFELD, Zwei bemerkenswerte Funde aus den 
Sprockhöveler (= Magerkohlen-) Schichten des Ruhrgebietes, Geol. 3, S. 576, Taf. 1, Fig. 1—-3, Taf. 2, 
Fig. 1 und 2. 


Im Steinbruch der Gebrüder Koch am Eingang des Rutherbachtales in Schuir bei Kettwig an der 
Ruhr ist der Horizont im Liegenden von Flöz Neuflöz aufgeschlossen (vgl. R. TeıicumüLLer 1955). In- 
mitten des Sandsteins wurde eine Linse aus Schieferton und Sandschieferton freigelegt, die im Quer- 
schnitt etwa 8 m mißt. Auf den Schichtflächen dieser großen Linse liegen Unmengen von Aulacothecen. 
Andere Pfianzenreste fehlen, außer Achsenteilen, die zu den Aulacothecen gehören (LEGGEWIE & SCHONE- 
FELD 1954). Die Aulacothecen sind gut erhalten und geben dem Paläobotaniker über manche Einzel- 
heiten dieser eigenartigen männlichen Fruktifikation AufschluB. 

Die Aulacothecen liegen teilweise regellos umher, teilweise sind sie auch gleichmäßig ausgerichtet, 
d. h., sie liegen mit dem Scheitel nach oben und mit dem spitzen Basalteil nach unten, wodurch der An- 
schein erweckt wird, als wären sie noch an schwachen Achsen befestigt. Diese sind zuweilen auch zu 
erkennen. Dicke, feingestreifte Achsen, wie wir sie von den Medulloseen kennen, liegen oft dabei. 
Das ganze Material macht den Eindruck, als wäre es nicht weit vom Lebensraum der samentragenden 
Pflanze in einem stillen Tümpel begraben worden. Um gedriftetes Material handelt es sich wohl nicht, 
zumal außer Aulacothecen keine anderen Pflanzenreste hier eine Grabstätte fanden. 

Der Erhaltungszustand der Aulacothecen ist recht verschieden. Viele sind noch nicht zersetzt oder 
aufgelöst und zeigen dann die spindel- oder keulenförmige Gestalt. Die durchschnittliche Länge mißt bei 
ihnen 10 bis 12 mm. Der Scheitel ist abgerundet, 3 bis 4 mm breit und fein gezähnt. Der basale Teil 
ist zugespitzt und oft noch gestielt. Eine feine Längsriefung ist zu erkennen. 

Die aufgelösten Aulacothecen sind von mannigfacher Gestalt. Durch Fäulnis wurde das parenchy- 
matische Gewebe, das den Sporenschlauch einbettet, zerstört. Der Sporenschlauch dehnt sich, und die 
vollkommen aufgelösten Aulacothecen zeigen ihn 8mal gewunden. Diese gewundenen Sporenschläuche 
sind wiederholt auf unseren Stücken zu beobachten. Es sind also nicht, wie man allgemein annahm, 
mehrere Sporenschläuche vorhanden, sondern nur ein Sporenschlauch. 

Jetzt wird auch klar, warum den Aulacothecen am Scheitel jeglicher Öffnungsmechanismus für die 
Pollen fehlt. Der Sporenschlauch muß erst zerreißen, wenn die Pollen frei werden sollen. Nun enthalten 
die Aulacothecen wie überhaupt alle Whittleseyinen große Pollen (Remy 1954) ohne jede Flügelung. Es 
liegt also nahe, daß bei gleichzeitiger Reduktionsteilung aus den Pollen sich Schwärmsporen bilden 
und durch sie erst die Befruchtung der Trigonocarpen erfolgte. Eine Übertragung der Pollen auf die 
Trigonocarpen durch die Luft hat demnach nicht stattgefunden. 

Die bei den Aulacothecen eingebetteten Achsen sind ohne Spreitenbildung. Sie sind feingestreift. 
Die stärksten sind 10 mm, die schwächsten nur 1 mm breit. Diese Achsen stellen den fertilen Wedelteil 
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der Pflanze dar. Die Aulacothecen wurden also an besonderen, blattlosen Wedelteilen getragen und 


nicht, wie vielfach angenommen wurde, einzeln an den Fiedern. 

Allgemein vertritt man die Ansicht, daß die Aulacothecen die männlichen Sporenbehälter der 
Alethopteriden sind, zumal Aulacothecen häufig in Assoziation mit Alethopteris-Blättchen gefunden 
wurden. 

SrockMans & WiLuière (1953) kennen zwei verschiedene Aulacothecenarten, die vom gleichen Fund- 
punkt, aber aus zwei verschiedenen Lagen stammen: Aulacotheca hemingwayi HatLe und Aulacotheca 
parva Stockm. & Wi. Letztgenannte stellen sie zu Neuropteris schlehanoides STOCKM. & WILL. 

An unseren Stücken zeigt sich sehr gut, wie verschieden die Länge und vor allem die Gestalt sein 
kann. Entsprechend dem Erhaltungszustand ist die eine mehr spindelförmig, die andere mehr kolben- 
förmig. Wir kennen darum nur eine Art, die wir Aulacotheca hemingwayi HALLE nennen. 

Es sei noch erwähnt, daß wir innerhalb der Schiefertonlinse, aber nicht auf der Schichtfläche mit 
Aulacothecen, einen Wedelrest fanden in der von Srockmans & WıLLı£re abgebildeten Größe (Taf. 9, 
Abb.3). Er gleicht der Abbildung der genannten Autoren völlig. Eine größere Anzahl von Stücken der 
gleichen Art sammelten wir im Horizont Dreckbank—Hauptfiôz der Zeche Alte Haase in Sprockhövel 
und stellten sie zu Neuropteris schlehanoides STOCKM. & WILL. 

Wir stellen Aulacotheca hemingwayi Hatie zu Neuropteris schlehanoides Srocxm. & WILL. 


Alethopteris vorhallianan. sp. 
Taf. 11, Abb. 1-4; Taf. 12, Abb. 1—3 


1953 Alethopteris intermedia F. Franke pro forma in Goruan, Die Steinkohlenflora der westlichen para- 
lischen Steinkohlenreviere Deutschlands, Lief. 5, Hannover, S. 19, Taf. 7, Fig. 2—4, Taf. 8, Fig. 1 
und 2, Taf. 40, Fig. 3 und 3a. 


GoTHAn (1953) bringt alle Formen, die an den unteren Fiederteilen Blättchen mit herzförmiger 
Basis, an den terminalen Fiedern aber alethopteridisch ansitzende Blättchen tragen, bei der von ihm 
zur Art erhobenen Form Alethopteris intermedia FRANKE pro forma unter. Das ist aber nicht möglich, 
weil Franke (1912) hierunter die Übergänge bezeichnet, die sich hinsichtlich der Form der Blättchen in 
der Mitte zwischen Alethopteris decurrens Artis und Alethopteris lonchitica SCHLOTHEIM halten. FRANKE’S 
forma intermedia ist eine Alethopteris decurrens, die kürzere und breitere Fiederchen und dichtere 
Adern als die typische Form hat (Franke 1912, S. 44). Von einer neuropteridischen Basis der Blättchen 
spricht FRANKE nicht, obgleich ihm auch bekannt war, daß Alethopteris lonchitica auffallend viele Über- 
gänge zu Neuropteris schlehani Stur bzw. Neuropteris rectinervis hat (Franke 1912, S. 32). Die Formen 
sollen nach seiner Ansicht häufig in der Magerkohle des Ruhrgebietes (darunter zog man früher die 
Sprockhöveler und Wittener Schichten zusammen) vorkommen. Gorxan’s Stücke stammen aus der 
Ziegelei Vorhalle bei Hagen (Namur B). Neben diesem Fundpunkt sind noch zwei weitere Vorkommen 
im oberen Namur C zu berücksichtigen. 


1. Zeche Katharina, Essen-Kray, Hangendes Flöz Sarnsbänksgen (Sarnsbank I), Taf. 12, Fig. 1—3. 


2. Zeche Deutschland, Hiddinghausen bei Sprockhövel, Horizont Wasserbank—Hauptflöz, Taf. 11, 
Fig. 1—4 (Märkisches Museum in Witten an der Ruhr). 


Das Stück Taf. 12, Fig. 1, ist eine Wedelspitze unserer Art. Die Blättchen der unteren Fiederteile 
haben schon in ihrer Form und Größe viel Ähnlichkeit mit N europteris schlehani. Hinzu kommt, daß 
sie vielfach an der Basis noch neuropteridisch eingeschnürt sind. Aber sie sind nicht — wie die 
Blättchen von Neuropteris schlehani — gestielt. In den höheren Fiederteilen sitzen die Blättchen mehr 
alethopteridisch an und werden dann dreieckig. In dem höchsten Teil:des Wedels sind die Fiedern ge- 
lappt und enden in einem langen, schmalen Endfieder. Dieser ist bei N europteris schlehani groß und 
dreieckig, also ganz anders gestaltet. Unser Stück gleicht der Abb.2, Taf. 7, bei GoTHAN (1953) sehr. 
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u an nn ae einen Fiederteil, an dem die Blättchen nach Form und Größe wieder viel Ähn- 
at ropteris schlehani zeigen. Die oberen sitzen alethopteridisch an, die unteren sind 

peuropteridisch eingeschnürt. Sie sitzen aber mit der ganzen Basis an und sind nicht gestielt. Die Haupt- 

ader liegt tief und reicht bis zur Spitze der Blättchen. Die Nebenadern sind fein und dicht. Die Aderung 

unterscheidet sich durch nichts von der der N europteris schlehani. 

Die Unterseite der Blättchen ist auf Taf. 12, Fig. 2, sichtbar. Gut ist zu erkennen, daß sie, obwohl 

an der Basis eingeschnürt, nicht gestielt sind. 

Die Stücke der zweiten Fundstelle geben uns mehr Aufschluß, weil es sich um größere Exemplare 
handelt (Taf. 11, Abb. 1—4, sind Teilbilder dieser Stücke). 

Nach dem Gesamtaufbau des Stückes Taf. 11, Fig. 1 und 2 (es sind Teile eines Stückes), handelt es 
sich um eine Alethopteris. Die 10 mm starke Hauptachse trägt wechselständige Wedel, die in einzelne 
Fiederteile zerfallen. Diese sind ungefähr 3 cm lang. Hier sitzen die oberen Blättchen alethopteridisch 
an. Aber es sind nur wenige. Mehr unten sind die Blättchen an der Basis eingeschnürt und vollständig 
herzförmig gestaltet. Sie sind vielleicht sehr kurz gestielt. Ein Stiel ist nicht zu erkennen. Auch die 
Stücke Taf. 11, Fig. 3 und 4, zeigen Wedelpartien mit neuropteridischen Blättchen. Alethopteridisch 
ansitzende Blättchen sind kaum zu erkennen. 

Wenn solche Stücke auch viel Ähnlichkeit mit Neuropteris schlehani Srur f. typica zeigen, so sind 
sie doch von dieser zu trennen. Bei unserer Art sind die Blättchen schmaler gebaut, manchmal geschweift 
und meist zugespitzt. Die Blättchen der Neuropteris schlehani sind breiter, vorn abgerundet und stehen 
lockerer. Partien aus der Wedel- und Fiederspitze zeigen bei unserer Art immer alethopteridische Formen. 
Das gibt es bei Neuropteris schlehani nicht. Auch sind die schmalen, langgezogenen Endfiedern gut zu 
unterscheiden von den großen, dreieckigen Endfiedern der Neuropteris schlehani Srur. 

Die hier beschriebene Art ist uns nur aus dem Namur des Ruhrgebietes bekannt. Die stratigraphisch 
ältesten Stücke stammen aus Vorhalle bei Hagen in Westfalen. Wir nennen daher die Art: Alethopteris 
vorhalliana n. sp. 

Diagnose: Schmale, meist zugespitzte Blättchen sind an der Basis oft neuropteridisch eingeschnürt. 
Die Blättchen sind nicht gestielt. Höhere Fiederteile zeigen mehr alethopteridisch ansitzende, dreieckige 
Blättchen. Im höchsten Teil des Wedels sind die Fiedern gelappt und enden in einem langen, schmalen 
Endfieder. 

Holotyp: Urstück zu Taf. 11, Fig. 1 und 2, der vorliegenden Abhandlung (Märkisches Museum 
Witten). 

Locus typicus: Hiddinghausen bei Sprockhövel, Zeche Deutschland. 

Stratum typicum: Namur, Sprockhöveler Schichten, Horizont Wasserbank—Hauptfloz. 

Noch ist etwas über die Fruktifikation zu sagen: Wenn Alethopteris vorhalliana n. sp. nahe ver- 
wandschaftliche Beziehungen zu Neuropteris schlehani vermuten läßt, so werden diese mehr zur Gewiß- 
heit, wenn man die männlichen Fruktifikationen, die verschiedentlich bei unserer Art gefunden wur- 
den, mit der Whittleseya elegans Newerry, der männlichen Fruktifikation von Neuropteris schlehani, 
vergleicht. 

Taf. 11, Fig. 2, zeigt eine Whittleseya-ähnliche Fruktifikation. Sie ist 12 mm lang, am Scheitel 4 mm 
breit und an der Basis zu einem gut markierten Stiel verschmälert. Die Oberfläche ist fein gerieft. Nach 
der Gestalt ist es keine Aulacotheca, sondern eine Whittleseya. 


Sphenopteris hollandica Gornan & JONGMANS 
Taf. 12, Abb. 4 und 5 


1927 Sphenopteris hollandica GoTHAN & JONGMANS, Beschreibung der Bohrung Gulpen, S. 65 (ohne 
Abbildungen). 

1929 Sphenopteris hollandica GoTHAN & JONGMANS in GOTHAN, Die Steinkohlenflora der westlichen para- 
lischen Carbonreviere Deutschlands, Lieferung 1, Berlin, S. 38, Taf. 1, Fig. 5, Taf. 11, Fig. 3 und 3a. 
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Unter den Eusphenopteriden ist Sphenopteris hollandica sehr oz Sie Bar von ie Eu 
sandigen Partien beobachtet, woraus wir schließen, daß sie zu den eigentlichen Flözbildnern nicht gehört 
hat. Nur wenige große Stücke sind bisher gefunden worden, insbesondere fehlt es ne Ab- 
bildungen. Einwandfreie und gute Stücke zeigt GOTHAN (1929) aus Vorhalle. Auch das Stück Taf. 47, 
Fig. 2, bei Srockmans & WırLıkre (1953) gehört bestimmt hierher. | 

Taf. 12, Fig. 4 und 5, zeigen zwei gute Stücke aus dem Hangenden des Flözes wo Die 
Art ist gut zu erkennen an dem starken Relief, das zwar auch bei Sphenopteris un einen und 
Sphenopteris vorhalliana Goruan auftritt, aber hier doch nicht so sehr auffällt. Die Fiederteile tragen 
eiförmige Blättchen, die eingeschnitten sind und meist 3 oder 5 Lappen zählen. Diese sind eo gut 
abgerundet und nie dreieckig zugespitzt (wie bei Sphenopteris vorhalliana Goran). Die obersten Fieder- 
teile haben nur einfache Lappen. Die Blättchen sind stark gewölbt, glatt und zeigen eine schwache 
Aderung. Sie haben keine Berandung, wie dies bei Sphenopteris vorhalliana immer festzustellen ist. 
Die Achsen zeigen eine grobe Längsriefung und haben eine sehr rauhe Oberfläche. Der Aufbau der 
Wedel ist noch unbekannt. 

Sphenopteris hollandica ist zuerst aus dem tiefen Epen (Südlimburg), Zone Reticuloceras reti- 
culatum, bekanntgeworden. Wir kennen die Art aus Vorhalle, aus dem Horizont Dreckbank—Hauptfl6z 
(Namur C) und aus dem Hangenden des Flözes Finefrau, Wittener Schichten (unterstes Westfal A), 
Steinbruch Holtey in Altendorf (Ruhr). 


Sphenopteris obtusiloba BRONGNIART 
Taf. 13, Abb. 1—4; Taf. 14, Abb. 5 


1829 Sphenopteris obtusiloba BRoNGNIART, Histoire des végétaux fossiles, Tome I, S. 204, Taf. 53, Fig. 2. 

1931 Sphenopteris schillingsi f. grandis Ketter, Über die Pflanzenhorizonte Sarnsbank I und Finefrau 
im Essener Gebiet, Jb. preuß. geol. L.-A., Bd. 52, S. 438, Taf. 18, Fig. 2. 

1953 Sphenopteris straeleni STOCKMANS & WILLIERE, Végétaux namuriens de la Belgique, S. 270, Taf. 34, 
Fig. 6 und 6a. 


Auf der Kleinzeche Annaburg in Bossel bei Sprockhövel fanden wir in den sandigen Partien des 
Hangenden von Flöz Dreckbank in der östlichen Abteilung des Grubenfeldes eine große Anzahl von 
Stücken einer Sphenopteris der Gruppe Sphenopteris obtusiloba Brot., die den Autoren von jeher 
Schwierigkeiten bereitet hat. 

Wir sehen diese Stücke als zu der gewöhnlichen Art Sphenopteris obtusiloba gehörig an. Uns sind 
zuweilen auch dabei Bedenken gekommen, so z. B. bei der Betrachtung von Exemplaren wie Taf. 13, 
Fig. 2. Sie unterscheiden sich von der landläufigen Sphenopteris obtusiloba durch die enge Stellung der 
Fiedernabschnitte, die stark hervortretende Aderung und die meist mehr neuropteridische Form der 
Fiederchen und Fiedernabschnitte. Stockmans & Wizrière (1953), die ein derartiges Stück abbilden 
(Taf. 34, Abb. 6 und 6a), heben ebenfalls die mehr neuropteridische Form der Blättchen hervor und 
nennen die Aderung Adiantites-ähnlich, auch wegen der kaum vorhandenen Mittelader. Die genannten 
Autoren machen aus diesem Stück eine neue Art, nämlich Sphenopteris straeleni. 

Im Rahmen unserer Stücke, die nach unserer Meinung dazugehören, gewinnt die Sache aber eine 
solidere Basis. In demselben Material finden sich einmal Stücke mit kleineren Blättchen, die man aber 
bei der Sachlage nicht von den großblätterigen trennen kann. Daneben kommen auch solche Stücke vor, 
die an der Wedelspitze locker aufgebaut sind, nicht so dichtstehende Läppchen zeigen und deutlich neu- 
ropteridisch ausgebildet sind. Sie haben mehr die Form einer Adiantides, sind also spatelförmig. Es ist 
aber nicht möglich, diese als etwas anderes zu betrachten als unsere Hauptstücke. Allein gefunden, 
hätten diese überhaupt kein Bild von den Qualitäten der Art gegeben. 


nt 


Auch das von Krırer (1931, Taf.5, Fig. 2) abgebildete Stück aus dem Hangenden von Flöz Finefrau 
_ der Zeche Humboldt in Essen gehört hierher. W. LeGGEwIE sammelte aus dem unteren Westfal A (Flöz 
_ Sarnsbank—Fléz Finefrau) ein reiches Pflanzenmaterial der obigen Art, das uns gestattet, etwas über 
_ den Aufbau der Pflanze zu sagen. 
| Es liegen starke Achsen bis zu 14 mm Dicke vor, die unregelmäßig verzweigt sind. Sie sind fein 
gestreift, wie wir es auch bei den Medulloseen kennen. Die Wedel sind verhältnismäßig groß und un- 
paarig gefiedert. Jede Fieder ging im rechten Winkel von der Wedelachse ab und war ebenfalls un- 
| paarig aufgeteilt. Diese Fiederteile tragen 5, 7 oder 9 Blättchen. Die großen, basalen Blättchen sind 
_ stumpflappig, die oberen mehr kreisrund. Sie sind stark gewölbt, haben eine glatte, glänzende Ober- 
_ fläche und eine starke Aderung. Jede Fieder endet in einem großen Fiederlappen. Die Hauptachsen- 
spitzen trugen längliche, spatelförmige Blättchen (Taf. 14, Fig.5). Die ganze Pflanze war mit großer 
_ Wahrscheinlichkeit busch- oder strauchförmig. 
Sphenopteris obtusiloba war eine Pteridosperme. Eine reich verzweigte, 2 mm starke Achse, die 

_ wohl aus dem oberen Teil der Pflanze stammt, trug die Samen (Taf. 14, Fig.3 und 4). Diese saßen an 
_ fadenförmigen, kurzen Achsen in einer becherförmigen Hülle mit gefranstem Rand. Zwei ausgebrochene 

Samen sind gut sichtbar. Sie sind verhältnismäßig groß und gleichen der Samaropsis parvefluitans sehr, 

die Srocxmans & WiLLiÈREe (1953, Taf. 28, Fig. 6—7a) abbildeten. 

Die männlichen Fruktifikationen (Sporangienträger) waren anders gebaut. Das fertile Achsen- 
system trug auf kurzen, gebogenen Stielen kreisrunde, napfartige Gebilde (3 mm im Durchmesser). Da- 
von sind mehrere auf dem Bild Taf.14, Abb.1 und 2, zu erkennen. Teils sind sie horizontal einge- 
schwemmt und lassen die Unterseite derselben mit ihrer zentralen Ansatzstelle erkennen oder zeigen die 
Innenseite. Teils sind die Sporangienträger auch seitlich eingeschwemmt und zeigen sich so im Längs- 
schnitt. Fast alle Sporangienträger sind leer. Nur in einem glaubt man 5 Sporangien zu erkennen, die 
weit über den Rand des Trägers hinausragen. Sie waren wohl zentral angeordnet und nicht in einem 
Füllgewebe eingebettet wie bei den Whittleseyinen. So gleichen die Sporangienträger einer Potoniéa. 

Das Material stammt aus zwei verschiedenen Fundstellen. Es wurde aus einem sandigen Schiefer- 
ton geklopft, in dem nur Reste von Sphenopteris obtusiloba vorkamen. Auf dem Stück mit den männ- 
lichen Fruktifikationen liegt auch noch ein einzelnes Samenkorn der genannt Art. 

Das älteste Vorkommen von Sphenopteris obtusiloba liegt in Belgien in der Zone Sippenaken 
moyenne et supérieure mit Reticuloceras reticulatum. Sonst ist in Belgien im jüngeren Namur nichts 
bekanntgeworden. 

In Holland sind Formen von Sphenopteris obtusiloba aus dem jüngsten Epen (Reticuloceras super- 
bilingue) bekannt. 

Gleichaltrig sind die Stücke aus dem Breitganghorizont des Aachener Reviers von der Zeche Carl 
Friedrich. 

Wir haben Sphenopteris obtusiloba zuerst im Liegenden des Kaisbergkonglomerates festgestellt 
(Steinbruch der Gummiwerke Bredenscheid bei Hattingen). Massenhaft konnten wir die obige Art im 
Horizont Dreckbank—Hauptfléz sammeln. W. LEGGEwIE sammelte ein reiches und gutes Material aus den 
unteren Wittener Schichten (Westfal A). Über das Auftreten oberhalb von Flöz Finefrau-Nebenbank 


ist noch nichts bekannt. 


Sphenopteris (Lyginopteris) bäumleri ANDRAE 
Taf. 15, Abb. 1 und 2; Taf. 16, Abb. 1—3 


1869 Sphenopteris bäumleri mscr. in RoEHL, Fossile Flora der Steinkohlen-Formation Westphalens, 
einschließlich Piesberg bei Osnabrück, Palaeontographica XVIII, Cassel S..60, Taf 20, Figs S, 
ata217 Pigs 1)-3: | 

1931 Lyginopteris (Sphenopteris) bäumleri ANDRAE in Gornan, Die Steinkohlenflora der westlichen para- 
lischen Carbonreviere Deutschlands, Berlin, S. 79, Taf. 24, Fig. ATP 20) Eier 


aan 


Da Gornan (1931) versäumt hat, auch die typische Lyginopteris bäumleri aus den N. 
Schichten des Ruhrgebietes abzubilden und darauf ausführlicher einzugehen, soll dies hier nachgeho 


werden. | 
Die schlanke Form der Lyginopteris bäumleri aus dem Ruhrgebiet hat Gorxan im Jahre 1932 


während der internationalen Tagung der Paläobotaniker in Bochum kennengelernt. Eine Exkursion | 


führte zu den Zechen Gottessegen in Dortmund und Caroline in Holzwickede. Auf der letztgenannie 
Zeche hatte Obermarkscheider Ture, Pflanzenmaterial aus dem Hangenden des Flözes Hauptflöz zutage 
schaffen lassen. Hierunter befand sich in mehreren großen Stücken die schlanke Form der Luginopiet 
bäumleri, die Goruan unbekannt war. Sie wurde von einigen Herren für Lyginopteris Ron ge- 
halten. W.LEGGEwIE waren Stücke dieser Art schon aus dem Märkischen Museum Witten (Hangendes 
Flöz Wasserbank der Zeche Trappe und Hangendes Flöz Hauptflöz der Zeche Deutschland) bekannt. 
In einer Unterredung mit W.Gorsan wurde auch Klarheit hierüber erzielt. Leider wurde aber in dem 
Bericht über die Exkursion (vgl. Glückauf 1933, S. 680/683) neben Lyginopteris bäumleri auch Lyginop- 
teris hoeninghausi in der Pflanzenliste aufgeführt. 


Es sind noch einige Bemerkungen über die Fruktifikation der Sphenopteris ( Lyginopteris) bäumleri | 


zu machen. 


An besonderen Achsenteilen, die keine Blättchen tragen, sitzen die zum Teil aufgesprungenen | 


Samenkupulen, die wir in Beziehung bringen zu Lyginopteris bäumleri, weil einmal Achsen und Laub- | 


reste dieser Pflanze auf der Rückseite des Stückes liegen, ein andermal die kurzgestielten Kupulen an 
Achsen sitzen, die denen der Lyginopteris bäumleri gleichen. 

Die nur 1 mm starken Achsen, die die Kupulen tragen, sind wie die stärkeren Achsen der Lygino- 
pteris bäumleri sehr reich mit Höckerchen besetzt, auf denen die Spreuschuppen (Trichome) saßen. 
Die Kupulen sind in mehrere Lappen aufgeteilt, wahrscheinlich in sechs, die lineal-lanzettförmig sind 
und weit über die Samen hinausragen. Sie liefern so das Bild kleiner Sternchen oder gleichen einer sehr 
zarten Annularia. Sie sind etwa 4 mm lang. Drüsenhaare sind daran nicht zu erkennen (Taf. 16, Abb. 4). 

GoTHAN (1913, S. 64, Taf. 14, Fig.3) hat in der Oberschlesischen Flora auf „eigentümliche Calym- 
motheca-Annularia-artige Organe“ aufmerksam gemacht, die er als Fruktifikation von Lyginopteris 
bäumleri ansah. Seine Abbildung aber zeigt etwas anderes als unsere Calymmatotheca. Nach unserer 
Ansicht sind es wirkliche Annularien. 

STOCKMANS & WILLIERE (1953, Taf.41, Fig.2 und 2a) bilden ein Stück einer Sphenopteris ghayei 
STOCKM. & Wırr. ab, das einen Wedelteil mit drei vollständigen Fiedern zeigt. Diese tragen schlanke, 
sphenopteridische Blättchen, die stark gewölbt und pecopteridisch gelappt sind. In ihrer Tracht weichen 
sie so von der typischen Sphenopteris (Lyginopteris) bäumleri Taf. 15, Abb. 1 und 2, ab, die breitere und 
kürzere Blättchen hat und nicht so ein starkes Relief zeigt. Die genannten Autoren schreiben darüber: 

«Nous avons confronté ce spécimen avec des empreintes de Sphenopteris bäumleri du Namurien de 
Silésie que nous devons au professeur Dr. WALERY GoETEL de Cracovie et déterminées comme telles par 
M.S.Z.Sropa. La ressemblance est très grande, mais les pinnules de l’&chantillon polonais sont plus 
étalées, donnant aux pennes de dernier ordre un aspect moins élancé; elles y sont aussi moins indivi- 
dualisées, de sorte qu’il est difficile à ce degré de subdivision de la fronde de parler avec certitude de 
pinnule ou de penne. 

Des spécimens rencontrés en grand nombre dans un second gisement belge étant eux aussi plus 
étalés que ceux trouvés à Coutisse, nous ne pouvions, en toute certitude, écarter une identification avec 
Sph. bäumleri.» 

Leider hat GoTHAN die Form mit breiten, aber kürzeren Blättchen nicht abgebildet, obwohl ihm 
diese aus dem gleichen Horizont im Ruhrgebiet auch bekannt waren. 

Wir haben beide Formen gesammelt und sind der Ansicht, das sich bei Sphenopteris bäumleri 
und Sphenopteris ghayei sehr wahrscheinlich nicht um zwei verschiedene Arten handelt. Man könnte 
von zwei verschiedenen Formen sprechen, was die Verständigung erleichtert. 
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Sphenopteris (Lyginopteris) leggewieana GOTHAN & SCHONEFELD 
Taf. 17, Abb. 1—6 


| 1954 Sphenopteris (Lyginopteris) leggewieana GoTHAN & SCHONEFELD in SCHONEFELD, Stratigraphische 


| 
F 


und paläobotanische Untersuchungen in den Sprockhöveler Schichten der Umgebung von Sprock- 
hövel-Hattingen, Diss. Aachen, S. 27, Taf. 2, Fig. 1—4. 

1955 Sphenopteris (Lyginopteris) leggewieana GorHan & SCHONEFELD, Sphenopteris leggewieana nov. 
spec., eine neue Lyginopteris-Art aus den Sprockhöveler (= Magerkohlen-) Schichten (Namur C) 
des Ruhrgebietes, Neues Jb. Geol. Paläont., Stuttgart, S. 358—362, 4 Abb. im Text. 


Es handelt sich bei der obigen Art um eine Sphenopteris aus der Gruppe Lyginopteris. Die Achsen 


_ sind mit langen, blattartigen Haaren bedeckt. Die Blätter vorletzter Ordnung sind dreieckig, 5 cm lang 


und 1,5 cm breit. Sie bestehen aus Blättchen letzter Ordnung, die senkrecht an den Achsen sitzen oder 


ein wenig nach vorne geneigt sind. 


Unsere ersten Stücke sammelten wir im Hangenden des Flözes Sengsbank der Kleinzeche Heller 
Mittag in Haßlinghausen. Ein ebenso reiches Material fanden wir später im Hangenden des Flözes Dreck- 
bank der Kleinzeche Annaburg in Bossel. In beiden Fällen trat Lyginopteris leggewieana zusammen 
mit Lyginopteris bäumleri auf. Es sei aber schon an dieser Stelle darauf hingewiesen, daß beide Arten 
gut zu unterscheiden sind. 

Die Hauptachsen zeigen auf der verkohlten Rinde die den Lyginopteriden eigene Dictioxylon- 
Skulptur. Die maschenartige Zeichnung läßt die einzelnen spindelförmigen Felder gut erkennen. Diese 
sind an einem Stamm von 10 mm Breite, 5 mm lang und sehr spitz ausgezogen, wie das bei Lyginopteris 
bäumleri und Lyginopteris hoeninghausi nicht der Fall ist. 

Mehrere 4 bis 6 mm dicke Wedelachsen zeigen die starke Beschuppung, die aber auch an den dünnen 
Fiederachsen noch festzustellen ist. Teilweise sind auch 5 mm lange, anhaftende Trichome zu erkennen. 
Gleichzeitig zeigen die Achsen den lockeren Aufbau der Wedel mit abschließender Gabelung. Leider 
fehlt das unterste Fußstück, das wie bei Lyginopteris bäumleri wahrscheinlich unbefiedert, also nackt, 
war. Das obere Fußstück, 10 cm lang, trägt 5 Paar gegenständige Fiederachsen. Unterhalb der Gabel 
sitzen außerdem an der Wedelachse noch zwei große gegenständige Blättchen. Der Abstand der Fieder- 


achsen beträgt im Mittel 2 cm. Es liegt also ein sehr lockerer Aufbau des Wedels vor, der auch noch an 


den einzelnen Fiedern selbst beobachtet werden kann. Die Gabel bildet einen Winkel von 150° und 
besteht aus den beiden 1,5 mm dicken Schenkeln, die nur einfach gefiedert sind. Hier sind die Blättchen 
sehr groß, ungefähr 2 cm lang. Ein anderes Stück, das wohl aus einer höheren Partie der Pflanze 
stammt, zeigt ein gegabeltes Blatt mit einfacherem Bau. Wedel- und Gabelachsen sind nur einmal ge- 
fiedert und locker gebaut. 

Die Gabelung der Wedelachse, die auch bei Lyginopteris bäumleri bekannt ist, aber dort höher 
sitzt (vgl. Goran 1931, Taf. 24, Fig. 1), kommt wohl regelmäßig vor und ist keine Zufälligkeit. Sie ist 
für die Gattung Lyginopteris diagnostisch wertvoll und sehr wahrscheinlich bei den einzelnen Arten 
von besonderer Form oder Gestalt. Bei Lyginopteris leggewieana z. B. mehr unterhalb gelegen, dann 
aber von besonderer Schärfe. Die längsten Fiedern unserer Stücke messen 9 cm und sind länglich drei- 
eckig. Sie bestehen aus 14 mm langen, dreieckigen Blättchen, die senkrecht an der Achse sitzen, auch 
zum Teil wenig nach vorn geneigt sind. Die Blättchen sind tief eingeschnitten. Wir zählen bis 9 spheno- 
pteridische bis mariopteridische Lappen mit einer deutlichen Aderung. Die Blättchen sind flach oder 
wenig gewölbt, auf der Unterseite nackt und nicht — wie bei Lyginopteris bäumleri — stark beschuppt. 

Im allgemeinen sind die Blättchen der Lyginopteris leggewieana viel größer als die der Lyginopteris 
bäumleri. Mit den Blättchen der typischen Lyginopteris bäumleri, die breit und kurz sind, haben sie 
überhaupt keine Ähnlichkeit. Nur in seltenen Fällen, wenn kleine Exemplare vorliegen, könnten sie 


en 


an Lyginopteris ghayei Stockm. & WILL., einer Lyginopteris bäumleri mit schlanken, stark gewölbten 
Blättchen, erinnern. Aber diese sind pecopteridisch gelappt, reliefartig und auf der Unterseite behaart, 
was bei unserer Art nie der Fall ist. 
Sphenopteris leggewieana ist von uns nur im Namur C des Ruhrgebietes (Horizont Sengsbank— | 
Wasserbank) beobachtet (vgl. GoTHAN & SCHONEFELD 1955). 
Srocxmans & WiLuière (1954, Taf. 3, Fig. 4—7) bildeten aus der Zone d’oupeye eine Lyginopteris — 
montegniensis Srockm. & Wir. ab, die eine gewisse Ahnlichkeit mit unserer Lyginopteris besitzt. | 


Mariopteris acuta BRONGNIART 
Taf. 18, Abb. 1—5 


1829 Mariopteris acuta Bronenrart, Histoire des Végétaux fossiles, I, S. 207, Taf. 57; Figo: 

Die Gattung Mariopteris ZerzLer ist schon im Namur A sicher nachgewiesen. STOCKMANS & WILLIERE | 
(1953, Taf. 14, Fig. 1—4) bilden eine Mariopteris renieri Srockm. & WiLL. aus dem Chokier ab. Mariopteris | 
laciniata Poronık wurde in der obersten Randgruppe Oberschlesiens und in der Zone de Sippenaken | 
inférieure Belgiens gesammelt. Aus der Zone de Sippenaken supérieure wurde eine Mariopteris mosana | 
Wire bekannt. In dieser Zone liegt auch das erste sichere Auftreten von Mariopteris acuta. Das | 
entspricht dem Vorkommen im unteren Flözleeren von Arnsberg, wo Mariopteris acuta von FRANKE und 
Künne aufgefunden wurde. 


Wir haben Mariopteris acuta im Hangenden des Flözes Sengsbank gesammelt. Es handelt sich dabei 
um eine Form, die durch ihre vorgezogenen Spitzen auffällt (Taf. 18, Fig. 3) und durch JoNGMANs aus 
dem unteren Epen bekannt wurde. Er nannte sie Mariopteris acuta f. epeniana. In den oberen Sprock- 
höveler Schichten haben wir sie nicht mehr beobachtet. 


Im Hangenden des Flözes Dreckbank ist die gewöhnliche Mariopteris acuta (Taf. 18, Fig. 1) häufig, 
aber auch eine große stumpflappige Form (Taf. 18, Fig. 2), die noch höher vorkommt. 


Mannigfaltige Formen sind uns aus dem Hangenden des Flözes Sarnsbänksgen bekannt (Taf 18, 
Fig. 4 und 5). Hierauf näher einzugehen erübrigt sich, da Huru (1912) und GorHan (1935) dieselben 
eingehend bearbeitet haben (vgl. auch Kerrer 1931). 


6. Zusammenfassung 


Die Sprockhöveler (= Magerkohlen-)Schichten (Namur C) des südlichen Ruhrgebiets werden paläo- 
botanisch bearbeitet. Folgende Arten von Pteridophyten und Pteridospermen werden teils neu auf- 
gestellt, teils kritisch betrachtet: 


1. Sphenopteris (Renaultia) launoiti SrockM. & WILL. 

2. Sphenopteris (Renaultia) gracilis Broncn. 

3. Sphenopteris (Zeilleria) rhodeaeformis GoTHAN 

4. Rhodea steinbrincki n. sp. 

9. Pecopteris (Senftenbergia) plumosa (Artis) RADFORTH 
6. Neuropteris schlehani Stur 

7. Neuropteris gigantea STERNBERG 

8. Neuropteris schlehanoides Stockm. & WILL. 

9. Alethopteris vorhalliana n. sp. 

10. Sphenopteris hollandica Goru. & Joncm. 

11. Sphenopteris obtusiloba Broncn. 

12. Sphenopteris (Lyginopteris) bäumleri ANDRAE 
13. Sphenopteris (Lyginopteris) leggewieana Gotu. & SCHONEF. 
14. Mariopteris acuta Broncn. 
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. Sphenopteris (Renaultia) launoiti STockm. & WILL. 


. Sphenopteris (Renaultia) gracilis BRONGN. 


. Rhodea steinbrincki n. sp. 


. Rhodea steinbrincki n. sp. (3X vergrößert). 


. Neuropteris schlehani Srur. 


. Neuropteris schlehani Srur. 


. Neuropteris schlehani Srur. 


. Neuropteris schlehani Srur. 


. Neuropteris schlehani Srur. 
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7. Tafelerklarungen 
Alle Figuren sind, falls nicht anders vermerkt, in natürlicher Größe wiedergegeben. 


Tafel 1 


Fundort: Kleinzeche Heller Mittag, Haßlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- _ 


bank. Verbleib: Sammlung LEGGEWIE. 


Fundort: Zeche Alte Haase, Sprockhövel. Fundschichten: Oberes Namur C, Horizont Dreckbank—Hauptflöz. | 


Verbleib: Sammlung LEGGEWIE. 
Sphenopteris (Renaultia) gracilis BRONGN. 
Fundort: Wie bei Fig. 2. Fundschichten: Wie bei Fig. 2. Verbleib: Sammlung LEGGEWIE. | 
Sphenopteris (Renaultia) gracilis BRONGN. 

Fundort: Wie bei Fig. 2. Fundschichten: Wie bei Fig.2. Verbleib: Sammlung LEGGEWIE. 


Tafel 2 
Sphenopteris (Zeilleria) rhodeaeformis GOTHAN. 1] 
Fundort: Kleinzeche Heller Mittag, HaBlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- | 
bank. Verbleib: Sammlung LEGGEWIE. | 
Sphenopteris (Zeilleria) rhodeaeformis Goruan (5 X vergrößert). 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Sphenopteris (Zeilleria) rhodeaeformis Goruan (5X vergrößert). 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Sphenopteris (Zeilleria) rhodeaeformis GoTHAan (5 X vergrößert). 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Pecopteris (Senftenbergia) plumosa Arrıs. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung SCHONEFELD. 


Tafel 3 


Fundort: Kleinzeche Heller Mittag, Haßlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- 
bank. Verbleib: Sammlung LEGGEWIE. 

Rhodea steinbrincki n. sp. 

Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Tafel 4 


Fundort: Kleinzeche Heller Mittag, Haßlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- 
bank. Verbleib: Sammlung LEGGEW:E. 

Neuropteris schlehani Srur. 

Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Tafel 5 


Fundort: Kleinzeche Heller Mittag, Haßlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- 
bank. Verbleib: Sammlung Lreccewr. | 
Neuropteris schiehani Srur. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


. Neuropteris schlehani Stur mit Whittleseya. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig. 1. Verbleib: Sammlung LEGGEWIE. 


Fig. 1. 


Fig. a 


Fig. 1. 


Fig. 2. 
Fig. 3. 
Fig. 4. 


Fig. 5. 


Fig. 1. 


Fig. 2. 


Fig. 3. 


Fig. 4. 
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Tafel 6 
Neuropteris schlehani Srur. 


Fundort: Kleinzeche Heller Mittag, HaBlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- 
bank. Verbleib: Sammlung Leccrwm. 


. Neuropteris schlehani Srur. 


Fundort: Wie bei Fig. 1. Fundschichten: Wie bei Fig. 1. Verbleib: Sammlung LEGGEWIE. 
Neuropteris schlehani Srur. 
Fundort: Wie bei Fig. 1. Fundschichten: Wie bei Fig. 1. Verbleib: Sammlung LEGGEWIE. 


. Neuropteris schlehani Srur. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig. 1. Verbleib: Sammlung LEGGEWIE. 


Tafel 7 


. Neuropteris schlehani STur. 


Fundort: Ziegeleisteinbruch Vorhalle bei Hagen in Westfalen. Fundschichten: Flözleeres, Namur B. Verbleib: 
Sammlung der Westfälischen Berggewerkschaftskasse Bochum (Sammlung K. BERNHARD). 


Tafel 8 


. Neuropteris gigantea STERNBERG. 


Fundort: Ziegeleisteinbruch Vorhalle bei Hagen in Westfalen. Fundschichten: Flözleeres, Namur B. Verbleib: 
Sammlung der Westfälischen Berggewerkschaftskasse Bochum (Sammlung K. BERNHARD). 


Tafel 9 


. Neuropteris schlehanoides Stocxm. & WILL. 


Fundort: Zeche Alte Haase, Sprockhével in Westfalen. Fundschichten: Oberes Namur C, Horizont Dreckbank— 
Hauptflöz. Verbleib: Sammlung LEGGEWIE. 


. Neuropteris schlehanoides STOCKM. & WILL. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


. Neuropteris schlehanoides Stocxm. & WILL. 


Fundort: Steinbruch Gebrüder Koch, Rutherbachtal bei Kettwig (Ruhr). Fundschichten: Oberes Namur C, Liegen- 
des Flöz Neuflöz. Verbleib: Sammlung LEGGEWIE. 


. Aulacotheca hemingwayi HALLE. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Aulacotheca hemingwayi HALLE. 


Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Tafel 10 
Aulacotheca hemingwayi HALLE. 
Fundort: Steinbruch Gebrüder Koch, Rutherbachtal bei Kettwig (Ruhr). Fundschichten: Oberes Namur C, Liegen- 
des Flöz Neuflöz. Verbleib: Sammlung LEGGEWIE. 


Aulacotheca hemingwayi HALLE. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 
Aulacotheca hemingwayi HALLE. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Aulacotheca hemingwayi HALLE. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Aulacotheca hemingwayi HALLE (Sporangienschlauch), Vergrößerung aus Taf. 9, Fig.5 (3 X). 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Tafel 11 


Alethopteris vorhalliana n. sp. 
Fundort: Zeche Deutschland, Hiddinghausen. Fundschichten: Oberes Namur C, Horizont Wasserbank—Hauptfl6z. 


Verbleib: Markisches Museum Witten. 
Alethopteris vorhalliana n. sp. mit Whittleseya. 
Fundort: Wie bei Fig. 1. Fundschichten: Wie bei Fig. 1.,Verbleib: Märkisches Museum Witten. 


Alethopteris vorhalliana n. sp. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Märkisches Museum Witten. 


Alethopteris vorhalliana n. sp. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig. 1. Verbleib: Märkisches Museum Witten. 


Fig. 1. 
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Fig. 2. 


Fig. 3. 
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Tafel 12 

Alethopteris vorhalliana n. sp. 

Fundort: Zeche Katharina, Essen-Kray. Fundschichten: Oberes Namur 
bleib: Durch Bomben zerstört. 

Alethopteris vorhalliana n. Sp. en 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig. 1. Verbleib: Durch Bomben zerstört. 
Alethopteris vorhalliana n. sp. Ka 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig. 1. Verbleib: Durch Bomben zerstört. 


Sphenopteris hollandica GoTHAN & JONGMANS. H 
Fundort: Zeche Trappe, Hiddinghausen. Fundschichten: Oberes Namur C, Hangendes Flöz Wasserbank. Ver- 


bleib: Märkisches Museum Witten. 


Sphenopteris hollandica GOTHAN & JONGMANS. eo 
Fundort: Wie bei Fig.4. Fundschichten: Wie bei Fig. 4. Verbleib: Märkisches Museum Witten. 


C, Hangendes Flöz Sarnsbänksgen. Ver- 


Tafel 13 


Sphenopteris obtusiloba BRoncn. t 
Fundort: Zeche Annaburg, Bossel bei Sprockhével. Fundschichten: Oberes Namur C, Hangendes Flöz Dreckbank. | 


Verbleib: Sammlung LEGGEwIE. 

Sphenopteris obtusiloba Broncn. 

Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig. 1. Verbleib: Sammlung LEGGEWIE. 
Sphenopteris obtusiloba Broncn. 

Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Sphenopteris obtusiloba BRoNGN. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung LEGGEWIE. 


Fig. 1—4 zeigen obere Achsenteile mit kleinen Wedeln. 


Fig. 1. 
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Fig. 3. 


Fig. 4. 


Fig. 5. 


Fig. 1. 


Fig. 2. 


Fig. 1. 


Fig. 2. 


Fig. 3. 


Fig. 4. 


Tafel 14 


Sphenopteris obtusiloba Broncn. mit männlicher Fruktifikation. 

Fundort: Zeche Alte Haase, Sprockhövel. Fundschichten: Oberes Namur C, Horizont Dreckbank—Hauptflöz. 
Verbleib: Sammlung LEGGEWIE. 

Sphenopteris obtusiloba Broncn. 

(3 X vergrößert aus Fig.1; der Pfeil zeigt auf zwei Sporangientrager.) 

Sphenopteris obtusiloba Broncn. mit weiblicher Fruktifikation (3 X vergrößert). 

Fundort: Zeche Annaburg, Bossel bei Sprockhövel. Fundschichten: Oberes Namur C, Hangendes Flöz Dreckbank. 
Verbleib: Sammlung LEGGEWIE. 

Sphenopteris obtusiloba Broncn. mit weiblicher Fruktifikation. 

(6 X Vergr. des Stückes Fig. 3; der Pfeil zeigt auf einen einzelnen Samen.) 

Sphenopteris obtusiloba Broncn. mit spatelförmigen Blättchen. 

Fundort: Wie bei Fig.3. Fundschichten: Wie bei Fig. 3. 


Tafel 15 
Sphenopteris (Lyginopteris) bäumleri ANDRAE. 
Fundort: Zeche Katharina, Essen-Kray. Fundschichten: Oberes Namur C, Hangendes Flöz Sarnsbänksgen. Ver- 
bleib: Durch Bomben zerstört. 
Sphenopteris (Lyginopteris) bäumleri ANDRAE. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Durch Bomben zerstört. 


Tafel 16 
Sphenopteris (Lyginopteris) bäumleri ANDRAE. 


Fundort: Zeche Deutschland, Hiddinshausen. Fundschichten: Oberes Namur C, Hangendes Flöz Hauptflöz. Ver- 
bleib: Märkisches Museum Witten. 


Sphenopteris (Lyginopteris) bäumleri ANDRAE. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Märkisches Museum Witten. 
Sphenopteris (Lyginopteris) bäumleri ANDRAE (3X vergrößert). 


Fundort: Zeche Alte Haase, Sprockhövel. Fundschichten: Oberes Namur C, Horizont Dreckbank—Hauptflöz. 
Verbleib: Sammlung LEGGEwWIE. = | 
Calymmatotheca von Lyginopteris bäumleri ANDRAE (3X vergrößert). 
Fundort: Wie bei Fig.3. Fundschichten: Wie bei Fig. 3. 
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Tafel 17 


.1. Sphenopteris (Lyginopteris) leggewieana Gorn. & SCHONEF. 


Fundort: Kleinzeche Heller Mittag, Haßlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- 
bank. Verbleib: Sammlung LEGGEWIE. 


. Sphenopteris (Lyginopteris) leggewieana GoTH. & SCHONEF. 


Fundort: Zeche Annaburg, Bossel bei Sprockhövel. Fundschichten: Oberes Namur C, Hangendes Flöz Dreckbank. 
Verbleib: Sammlung LEGGEWIE. 
Sphenopteris (Lyginopteris) leggewieana GoTH. & SCHONEF. 
Fundort: Kleinzeche Heller Mittag, Haßlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- 
bank. 
Sphenopteris (Lyginopteris) leggewieana Gorn. & SCHONEF. 
Fundort: Wie bei Fig.3. Fundschichten: Wie bei Fig.3. Verbleib: Sammlung LEGGEWIE. 
Sphenopteris (Lyginopteris) leggewieana Gotu. & SCHONEF. 
Fundort: Wie bei Fig.4. Fundschichten: Wie bei Fig.4. Verbleib: Sammlung LEGGEWIE. 
Sphenopteris (Lyginopteris) leggewieana Gotu. & SCHONEF. 
Fundort: Zeche Annaburg, Bossel bei Sprockhövel. Fundschichten: Oberes Namur C, Hangendes Flöz Dreckbank. 
Verbleib: Sammlung LEGGEWIE. 
Tafel 18 
Mariopteris acuta Broncn. (mit Gabelung). 
Fundort: Zeche Annaburg, Bossel bei Sprockhövel (leg. Bergassessor L. SCHÖNWÄLDER, Bochum). Fundschichten: 
Oberes Namur C, Hangendes Flöz Dreckbank. Verbleib: Sammlung der Westfälischen Berggewerkschaftskasse 
Bochum. 
Mariopteris acuta BRONGN. 
Fundort: Wie bei Fig.1. Fundschichten: Wie bei Fig.1. Verbleib: Sammlung SCHONEFELD. 
Mariopteris acuta Broncn. (mit vorgezogenen Spitzen). 
Fundort: Kleinzeche Heller Mittag, Haßlinghausen. Fundschichten: Unteres Namur C, Hangendes Flöz Sengs- 
bank. Verbleib: Sammlung ScHONEFELD. 
Mariopteris acuta BRONGN. 
Fundort: Zeche Katharina, Essen-Kray. Fundschichten: Oberes Namur C, Hangendes Flöz Sarnsbänksgen. Ver- 
bleib: Durch Bomben zerstört. 
Mariopteris acuta BRONGN. 
Fundort: Wie bei Fig.4. Fundschichten: Wie bei Fig.4. Verbleib: Durch Bomben zerstört. 
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Introduction 


Since 1947 many thousand fossils representing a very extensive fauna and associated flora have 
been collected from Lower Miocene deposits in Kenya. The majority of the specimens, and all the 
plants here described, have come from localities on Rusinga and Mfwanganu Islands in Lake Victoria, 
and the remainder from localities of the same age on the mainland. Rusinga Island (latitude 0°25’S., 
longitude 34°21’E.) is situated at the mouth of the Kavirondo Gulf in Lake Victoria. The island is nine 
miles long by five miles broad and has a central mountain rising to 1064 feet above the lake, with 
surrounding conical and tabular hills. On account of the completeness of the succession revealed in a 
number of good exposures and the very fossiliferous character of the beds the island has been regarded 
as the type area for the Miocene sediments of the Kavirondo Rift valley. Mfwanganu, five miles west 
of Rusinga, is about nine miles long and five miles wide. The island, which is a block left by the sub- 
sidence of the surrounding land, is a plateau rising to 1800 feet above lake level in the east and sloping 
down nearly to lake level in the west. 

The existence of fossiliferous Miocene deposits in the area has been known for many years. A full 
account of their discovery and subsequent collection is given by Le Gros CLArk & Leakey 1951. Fossils 
were first discovered and collected on Rusinga by Dr. L. S. B. Leakey and Dr. D. MacInnes in 1931. 
Since then the Island and adjoining sites have been visited and collections made on numerous occasions. 
In 1947 the British-Kenya Expedition was formed, being financed in the first instance by a grant from 
the Royal Society and later by the Kenya Government with, in addition, gifts from private individuals. 
Members of the expeditions have made surveys and excavations in the region as well as carrying out 
detailed stratigraphical mapping. Collections have been made each season since 1947. The work of the 
expeditions is being continued as circumstances permit; there is every likelihood therefore of additions 
to the present very extensive flora. 

The fossiliferous sediments, the main sequence of which is exposed in the hills of Rusinga, represent 
a series of lacustrine and volcanic deposits. In early Miocene times the sub-Miocene peneplain was 
gently warped and extensive shallow lakes were formed. The normal lake sediments were augmented by 
contemporary volcanic deposits from nearby centres. The sediments consist mainly of tuffs and agglo- 
merates with sandstone and clayey beds. The Miocene series rests on a basal agglomerate of altered 
lava blocks in a tuffaceous matrix and is capped by a plateau lava. A full description of the probable 


succession on Rusinga Island, the outline of which is given below has been published (Kent 1944, 
SHACKLETON 1951). 


SS 


4. Kathwanga & Kulu Series 

3. Hiwegi Series Upper Hiwegi Beds (including Kiangata agglomerate) 
Lower Hiwegi Beds 

2. Rusinga Agglomerate group 

1. Kiahera Series 


Practically continuous, rapid deposition is considered to have occurred so that the fossils probably 
represent a single contemporaneous assemblage. The beds show a rapid lateral variation in character 
and also in their fossil content. 

Plant fossils have been found in localities belonging to all the main horizons on Rusinga. They are 
particularly abundant at certain localities and almost, or entirely, non-existent at others. A locality 
regarded as in either the Kiahera or the lower part of the Kathwanga Series (R. 105A) has yielded by 
far the greatest number of species yet described and is well known as the best plant locality on the 
island. Fifteen species described here include specimens from this locality. A large number of species 
also came from the Kiahera and the Hiwegi, particularly the Lower Hiwegi, series. Localities which 
yield Primate remains often contain numbers of plants too. 

The very wide range of fossil material includes extensive vertebrate and invertebrate remains. 
The vertebrate fauna is of particular interest as it includes important fossil Primates in exceptional 
abundance. In addition to a wide range of mammals the collections include the remains of reptiles, fish, 
birds, crustaceans, myriapods, numerous molluscs and some remarkably realistic insects and allied 
groups. The flora is represented by a very large number of fruits and seeds, a few, mainly fragmentary, 
leaves, and wood which is particularly abundant in some localities. Thorny wood is especially common 
and many of the smaller pieces bear the remains of twining stems. There are also indications of fungi 
especially on leaf fragments. 

The age of the deposits rests on faunal evidence and has been set out by Le Gros CLARK & LEAKEY 
(1951) and quoted by LE Gros CLArk & Tuomas (1952) and MacInnes (1953). This is in favour of a Lower 
Miocene (Burdigalian) age. The mammalian fossils do not suggest any significant difference in the age of 
the various localities and horizons. They include some genera which are found in much younger horizons 
in other parts of the world. However the authors state that although the Lower Miocene dating of the 
deposits must still remain provisional the presence of these genera when considered with the total 
assemblage does not necessarily invalidate this age. The writer has discussed the age of the deposits with 
other workers in this field. They have expressed no reason for regarding the beds as younger than 
Miocene, although a late Oligocene date has been suggested. This, however, has not been satisfactorily 
substantiated. The majority of the plant species represent living tropical African genera. In some 
instances the resemblance between the living and fossil fruits is most striking, for example those of 
Cnestis. There are indications that some other species may not show such a close affinity with Recent 
genera, as, for example, the endocarps that have been referred to a new genus, Schreberoidea within 
the family Oleaceae to indicate their affinity to, but distinctiveness from the living genus Schrebera. 
There may be other instances where fossil genera do not exactly agree with their living counterparts. 
These have not yet been described. It is not possible at this stage of the investigation to lay too much 
emphasis on evidence of this kind as the differences may be more apparent than real. There is only a 
limited amount of dried herbarium material available for comparative studies in this country and the 
difficulties of obtaining adequate amounts from Africa have proved insuperable. Even when the material 
is available it is usually in the form of complete fruits with the seeds invisible. Very few fossil fruits 
are preserved with the outermost layers intact; the majority are hard woody endocarps. Not only does 
this make the comparison difficult, it means that relationships are often overlooked because the character- 
istically shaped endocarp is enclosed in a smooth fruit. | 

The close resemblance of the flora to that of the tropical part of the African continent at present does 
not invalidate the proposed Miocene age. In fact any resemblance of a fossil to living species with a known 
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extra-African distribution ought to be regarded with suspicion. Although for various reasons rather less 
attention has been paid to the Tertiary floras of the present tropical regions of the world the general 
opinion of a number of authors is that the present vegetation differs very little from that of Tertiary 
times. Berry (1918) states that, “not much variation can be expected in fossil floras of the Tropics unless | 
after the lapse of long intervals of time or the intervention of marked changes in physical conditions”. | 
Keysuarorovicx (1929) expresses the same opinion when he says that in the tropics of South-East Asia the 
Malayan type of flora has remained “unmolested since its first descent from its Cretaceous ancestors”. — 

Thus the relationships of the flora can neither disprove nor substantiate the age given to the deposits 
on mammalian evidence. The flora as at present interpreted could fit either an Oligocene, Miocene or 
even younger age. 

There is no other known fruit and seed flora yet studied with which a comparison can be made. The 
majority of known Tertiary floras found within the present tropical zone are represented by a greater | 
proportion of leaves than fruits and it is the leaves, apart from certain very characteristic fruits, that _ 
have received most attention. In the Rusinga flora these proportions are reversed, the leaf remains are | 
so fragmentary as to be, for the most part, incapable of description, much less of identification. A small | 
flora from the middle Tertiary of Uganda (probably Pliocene) was described by Cuaney in 1933. It consists 
mainly of leaves. Of the five families recognised the following are also found at Rusinga: Leguminosae, | 
Oleaceae and Combretaceae. The other Tertiary African dicotyledonous floras are all pre-Oligocene. | 

The Rusinga flora is very extensive, both numerically and specifically, and only a few of the 
more characteristic and best known species have as yet been adequately studied. The relationship 
of others is already known and in addition numerous highly characteristic forms may be deter- 
minable after further work, but this will necessarily be a slow process. The wood and leaf fragments 
form a very minor part of the collection and after a preliminary examination have been set aside for the 
present. The wood shows practically no internal structure. The fruits (mainly endocarps) and seeds are 
normally preserved as hollow, crystal-filled casts so that they give little evidence but that of external 
appearance. Occasionally, however, internal structure is preserved in a fair amount of detail, as can be 
seen in some of the sections photographed; experience shows which specimens are likely to yield worth- 
while sections. As well as the internal structure just mentioned there are sometimes patches of cell- 
structure preserved in the form of impressions on the surface. Abundant material recently obtained 
from Mfwanganu tends to be more crystalline and less satisfactory than that from Rusinga. In identifying 
these fossils it is necessary to depend largely on the external form, aided in some instances by internal 
structure and occasional patches of cells. The writer is very conscious of the danger of depending solely 
on external form for purposes of identification, unless some very characteristic species is being dealt 
with, and has tried to guard against it. In spite of the difficulty inherent in the preservation and the 
inadequacy of living material for comparison it has been possible to distinguish some very definite and 
well defined elements in the flora. A list of the species so far determined is given below. They all have 
affinities with Recent species, genera, or families with a tropical African distribution. 


Angiospermae 
Anonaceae Syntrisepalum auritum n. sp. 
Anonaspermum rusingense n. sp. Menispermicarpum crenulatum n. gen. and sp. | 
Anonaspermum distortum n. sp. Capparidaceae 
Anonaspermum radiatum n. sp. Genus? 
Anonaspermum pygmaeum n. sp. Rutaceae 
Anonaspermum sp. 
p p Genus? 
Menispermaceae Burseraceae 
Cissampelos rusingensis n. sp. Canarium? 
Stephania miocenica n. sp. Meliaceae 


Triclisia inflata n. sp. Entandrophragma palaeocarpum n. SP. 


Rhamnaceae Oleaceae 

Zizyphus rusingensis n. sp. Schreberoidea pyriformis n. gen. and sp. 

Zizyphus miocenicus n. sp. Anoweeccde® 

Zizyphus? sided 3 ; ' 

Berchemia pseudodiscolor n. sp. Leakeyia vesiculosa n. gen. and sp. 
Sapindaceae Lauraceae? 

| ? 

Sapindospermum truncatum n. sp. N 

Sapindospermum sp. Euphorbiaceae 

Sapindospermum sp. Euphorbiotheca calystatica n.sp. 

Sapindospermum sp. Euphorbiotheca pulchra n. sp. 


Euphorbiospermum rhynchonelloides n. sp. 
Euphorbiospermum rotundatum n. sp. 


Anacardiaceae 


Antrocaryon pulchrum n. sp. 
Odina miocenica n. sp. Urticaceae 
Celtis rusingensis n. sp. 


Connaraceae 

Cnestis rusingensis n. sp. Additional families provisionally identified 

f but not described here. 

Leguminosae 

Pterocarpus? a users 

Genus? (Two distinct forms.) nn 

Olacaceae 

Cucurbitaceae Icacinaceae 

Lagenaria cruciformis n. sp. Combretaceae 

Cucurbitospermum rusingense n. sp. Rubiaceae 

Cucurbitospermum sp. Boraginaceae 


In the above list the habit of twelve closely allied species is known, of these five are climbers and seven 
trees, three of them probably immense. In addition a further two (making seven in all) are probably 
climbers and three (ten) are trees of some sort. The remaining species cannot be associated with any 
particular living genus, therefore their habit can only be inferred from that most commonly found in 
the family. Of these the Anonaceae are almost certainly trees and the same may be true of the Lauraceae 
and Euphorbiaceae. The Capparidaceae may be either lianes or trees and shrubs. Taking these into 
account the proportion of climbers to trees becomes ten to fifteen. If the families provisionally identified 
and listed above are included it becomes eleven to twenty-two. Thus it may reasonably be said that not 
less than half, and probably a great many more, of the present known flora are climbers and the rest trees 
of varying dimensions. ; 

P. W. Ricnarps (1952) states that, because of their size and abundance, climbers are one of the most 
impressive features of tropical rain forests. Although they are found wherever there are trees to support 
them, they are far more abundant here than in any other plant formation. The majority of climbers are 
pronounced light lovers and although always present are never excessively common in undisturbed 
rain forest of normal density. They increase in abundance in damp, well illuminated places, as for 
example, in clearings and on river banks where they very often form great curtains of impenetrable 
vegetation at the edge of the forest. Of the families which Ricuarps mentions as being well represented 
by large climbers: Anonaceae, Apocynaceae, Bignoniaceae, Combretaceae, Connaraceae, Convolvulaceae, 
Leguminosae, Menispermaceae and Sapindaceae only two, Bignoniaceae and Convolvulaceae, are not so 
far represented in the collection. While it is not certain in every instance that the Recent counterparts 
of the fossils are of a climbing habit it is true that those of the Menispermaceae and Connaraceae are. In 
the case of Anonaceae, Sapindaceae and Leguminosae because of the character of the seeds it will not be 
possible to ascertain definitely whether this is also true of them, but it remains highly probable. The 
abundance of climbers in association with the evidence of their occurrence given above might be 
regarded as support for the theory advanced by the faunal experts, on purely faunal evidence, that the 
Rusinga deposits represent, in part, a gallery forest type of vegetation. These gallery forests, which line 
the water-courses in parts of Africa (especially West Africa) today, are regarded as outliers of the true 
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rain forests. They are also thought by some to be the relics of a more extensive area of rain forest | 
which covered a large part of Africa in earlier geological time; on this supposition gallery forests would 
not have existed in the Miocene. TER | 

The hypothesis that the abundance of fossils representing plants with a climbing habit probably | 
indicates the proximity of a forest margin is supported by the known habitats of living Tepresentatives | 
of the fossil species. Almost without exception the trees are mentioned as growing either in, or on, the | 
edge of forests. The few that are said to grow in more open situations might also be found in close | 
proximity to a forest margin. i 

Additional support for the existence of a river bank vegetation is given by the great abundance of | 
the endocarps referred to the family Apocynaceae which are obviously adapted for water dispersal. It is | 
therefore a justifiable inference that the plants which bore them grew overhanging the water. | 

The universal woody character of the endocarps together with a river bank habitat would provide | 
an ideal combination for their preservation as fossils. | 

The flora has a uniform aspect throughout the deposit as is shown by an analysis of the species | 
obtained from various localities and horizons. The single exception to this character is Entandrophragma | 
the fruits of which have so far only been found on Mfwanganu. 

I wish to place on record my gratitude to the following friends who have helped to make this paper 
possible. To Mr. W. N. Epwarps who gave me the opportunity of undertaking the work and to whose 
constant help and encouragement I owe so much. To Dr. L. S. B. Leakey who discovered and collected the | 
material and most generously financed the work. To Miss M. E. J. CHANDLER who has placed her extensive 
knowledge of fruits and seeds at my disposal, has taken a number of the photographs and has helped | 
me in many other ways. To Mr. N.F.Hucues under whose supervision I am at present working in the | 
Sedgwick Museum, Cambridge. Also to my brother C. MACLEAN CHESTERS who, exercising much | 
patience, has taken the rest of the photographs. 


Systematic Descriptions’ 


Family Anonaceae 


Seeds belonging to this family are generally very easily recognisable in the fossil state due to the | 
ruminate albumen which entirely occupies the seed cavity in life. This is preserved as an exact cast | 
which is frequently exposed by the decay or abrasion of the testa. The ruminations may be in the form | 
of more or less branched, curved, or broken radial or transverse ridges; or, more rarely, punctate. The | 
albumen is two or four partite in transverse section. All the seeds are bisymmetric about a plane in | 
which lies an encircling band of fibres formed by the raphe and chalaza. This band may, or may not, be 
sunk in a groove of varying depths in the albumen. Although these characters render family deter- 
mination easy, generic or specific identification is made difficult because similar, and differing, character- 
istics may occur in the same genus. An obvious difference in character (for example ridged or punctate 
albumen) indicates a specific and possibly a generic difference, but the converse is not true. Use is 
therefore made of the form-genus Anonaspermum established by Rei & CHANDLER 1933, to include fossil | 
seeds which clearly belong to the family Anonaceae, but which cannot be assigned with any certainty to | 
a nearer relationship on account of the difficulty of discriminating between living genera and species. | 

Fossils referable to this family are very abundant in the deposits, being numerically one of the 
major constituents of the collection. In all, five species have so far been described. These species | 
represent five very distinct groups of seeds which are readily separable from the rest on grounds of | 
size, shape and the nature of the ruminations. There still remains a very large collection of seeds which | 


* The V. numbers used in the following pages refer to specimens in the British Museum (Nat. Hist.); the P.B. | 
numbers are in the Coryndon Museum, Nairobi. | | 
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are all clearly referable to this family on general characters. While some of these, because of their poor 
state of preservation, will never allow further description, others may later be separated and described 
as additional species, especially in the likely event of new and well characterised material being 
obtained. At present only the most distinctive and easily recognisable species have been described. 


Fruits of the Anonaceae may be one to many seeded. Where there are several seeds they are often 
packed closely together in the fruit so that they are frequently compressed and distorted and develop 
many faces as a result of mutual pressure. One species, Anonaspermum distortum, shows this feature to 
a marked degree, indicating that the seeds were borne in many-seeded fruits. This may account for 
the abundance of some other species as well. The fact that the seeds are so easily recognisable in the 
fossil state, especially when the testa is missing and the ruminations exposed, could also contribute to 
their abundance. But even allowing for these considerations it is clear that this family must have formed 
an important constituent of the Lower Miocene vegetation. The family is almost exclusively tropical 
at the present day, being well represented in the African tropics. It consists mainly of trees and shrubs. 


Genus Anonaspermum Baur. emend. Rem & CHANDLER 1933 


Anonaspermum rusingense n. sp. 
(P1. 19, figs. 1—5) 


Diagnosis. — Seed-cast oval, hilar end truncated, biconvex with very deep median groove in 
both faces; marginal groove broad and shallow, raphe-chalazal band forms conspicuous smooth flange 
encircling seed between the two ruminate faces; rumination ridges very fine, numerous, deeply incised 
and closely parallel, continuous on either side of median groove. 


Syntypes. — V. 33740—43. Paratypes, P.B. 1—3. 


Description and Remarks. — Seed, oval in outline with a slightly truncated hilar end. Con- 
vex on both faces with a very deep median groove extending from the hilar to the distal end. The seed 
is somewhat compressed laterally, but as this is not a constant feature it may be the result of preser- 
vation and not an original character. The marginal groove is broad and shallow but is almost entirely 
obscured by the raphe-chalazal band which it contains. This forms a conspicuous flange encircling the 
entire seed in the plane of symmetry and making a smooth rim framing the ruminate faces. Its size and 
thickness are greatly exaggerated in the fossils because matrix has collected around the raphe in spaces 
left by the shrinkage of the albumen from the testa (now decayed). The ruminations are in the form of 
numerous, very fine, deeply incised, and very compact, parallel ridges which are continuous across the 
face of the seed on either side of the median groove. There is some indication that the ridges may be 
continuous across the floor of the groove, from which they diverge slightly. They are striate along their 
length. The seeds belonging to this species can be separated into three groups depending on the extent 
of abrasion before fossilization. The connecting links between the groups are the size, shape, and the 
nature of the albumen in transverse section. All the seeds have the same oval outline with a slightly 
truncated hilar end and the majority are compressed laterally. The albumen is four-partite in trans- 
verse section. The first group contains the seed-casts already described, in which, with one exception, 
the testa is entirely missing revealing the form of the ruminations, the deep median groove and the 
marginal flange. The exception is one specimen (V. 33799), in which a portion of the testa remains adher- 
ing to one margin of the seed. This forms a transitional link with the second group of seeds in which 
the ruminations are obscured by the inner layers of the testa. In these specimens the marginal flange 
is completely concealed and there appears instead a narrow, rather shallow, marginal groove. The 
median groove remains fairly deep and narrow and these two grooves form very constant and charac- 
teristic features of this group. For a long time the group appeared to form a distinct species and the 
ruminations, seen only rather indistinctly were described as being in the form of coarse, compact, parallel, 
unbranched ridges, continuous on either side of the median groove and diverging slightly from it 


towards the margin. Thus in all respects, except in the coarseness of the ridges, the Fu resemble 
those already described. Recently a specimen was obtained with part of the testa flaking away showing 
that each of the so-called coarse ridges actually includes a number of fine pues it is now possible to 
include both these groups, each already numerically large, in a single species Are) thus become: by | 
far the largest and most characteristic as yet described from these deposits. The third group was originally | 
included in the second as a single species and contains specimens in which the testa is so complete that | 
the whole seed appears smooth. The only distinguishable feature is a much thicker band round the | 
margin of the seed, interrupted by the hilar scar at the proximal end. The layers of the testa are made 
up of variously orientated fibres which form criss-cross striations on the surface. This is particularly | 
well seen in V. 33 799. | 

The dimensions of one of the largest (V. 33742) and one of the smallest (V. 33743) of the range of | 
seeds included in this species are given below. Length of seed (V. 33742) 17 mm, (33743) 14 mm; maxi- | 
mum diameter in plane of symmetry (V. 33742) 12 mm, (V. 33743) 10 mm; maximum diameter at right | 
angles to plane of symmetry (V. 33742) 6.5 mm, (V. 33743) 7 mm. These dimensions give some indication | 
of the range of size of the seeds. There are many specimens intermediate between these extremes, all® | 
having the same highly distinctive characters so that it is not possible to separate the seeds on grounds | 
of size alone. A single Recent fruit may contain seeds having such a size range, and there is some evidence | 
that these seeds may have been formed in a many-seeded fruit, although this is by no means conclusive. | 
The species has been named Anonaspermum rusingense after the island which has been made the type 
locality for these deposits because it is the most distinctive of all the anonaceous species so far found 
there and also by far the most abundant numerically. 


Anonaspermum distortum n. sp. 
(Pl. 19, figs. 6, 7) 


Diagnosis. — Seed-cast elongate oval with short truncated hilar end, biconvex but distorted in 
various ways; marginal groove broad and shallow; rumination ridges fairly coarse, compact, parallel 
and interrupted. 

Syntypes. — V. 33744—45. Paratype, P.B. 4. 


Description. — Seed, elongate-oval in outline with one margin tending to be longer and more 
curved and the other shorter and straighter so that the distal end appears asymmetrically rounded. The 
hilar end is short and truncated, being entirely occupied by an elliptical scar, which sometimes appears 
oblique due to the distortion of the seed. The seed is convex on both faces, but is compressed and 
distorted in various ways due to mutual pressure in a many-seeded fruit. The marginal groove is broad 
and shallow. In all except one specimen (V. 33745), the testa is intact and therefore the form of the rumi- 
nations is only seen as indistinct ridges and depressions in it. The ridges appear to be fairly coarse, 
parallel, unbranched, and continuous across the face of the seed from margin to margin. There is no 
trace of a median groove. The specimen, V. 33745, agrees in size and general appearance and is included 
in this species. It is particularly valuable as the testa is missing, revealing the form of the ruminations 
which agree in general with those indicated by the other seeds. The ridges are numerous, fairly coarse, 
very compact, and parallel. While some extend across the whole face of the seed from margin to 
margin, the majority terminate in the centre and interdigitate with those from the opposite margin. 
The broad marginal groove contains the remains of the chalazal band. The testa is formed of elongated | 
sinuous cells which diverge in various directions. One worn specimen (V. 33798), shows numerous | 
fairly coarse transverse striations. This probably represents the tegmen seen on the surface of the | 
internal cast of the albumen. The albumen is four-partite in transverse section. 


Average dimensions of the seeds: length 15 mm; maximum diameter in plane of symmetry 9 mm; | 
maximum diameter at right angles to plane of symmetry 6 mm. 


Remarks. — A number of seeds characterised by their shape, with short truncated hilar ends 
and overall distortion. This, together with the interdigitate character of the rumination ridges makes 
the members of the species highly distinctive among the other seeds found in the deposits. No other 
Species gives such clear, indisputable evidence of the seeds having been derived from a many-seeded 
fruit. The slight variation in size and form (some are more symmetrical in outline than others), 
appears natural and does not seem sufficient to warrant separation into more than one species. The 
Species is named Anonaspermum distortum in recognition of its most distinctive character. 


Anonaspermum radiatum n. sp. 
(Pl. 19, fig. 8) 


Diagnosis. — Seed-cast oval, compressed and distorted in plane of symmetry; marginal groove 
narrow; rumination ridges broad, well spaced, slightly sinuous, uniting in centre and branching towards 
margin, few short marginal ridges. 

Holotype. — V. 33746. 


Description. — Seed, originally oval in outline, but compressed in the plane of symmetry and 
very much distorted, indicating that it formed one of several seeds in a fruit. The hilar scar is missing 
and the hilar end is very indistinct. The marginal groove appears to be narrow and is possibly deep but 
it is concealed by the slightly sinuous chalazal band. The ruminations are in the form of a number of 
well-spaced, probably incised, ridges, the interspaces being filled with matrix. These broad, slightly 
sinuous ridges, which tend to vary in breadth along their length, especially near the margin, diverge 
from a central point rather nearer to the hilar than to the distal end. The ridges usually branch near the 
centre and occasionally also at the margin. There are a few very short marginal ridges. The arrangement 
of the albumen in transverse section is not seen. A small portion of the testa remains attached near the 
margin at the distal end of the seed. 

Length of seed 12.5 mm; maximum diameter in plane of symmetry 10 mm; maximum diameter at 
right angles to plane of symmetry 3 mm. 

Remarks. — A single seed showing a rather finer type of preservation than is normal in anonace- 
ous seeds from these deposits. The radial arrangement of the rumination ridges makes it quite unique 
in this flora, although this type of rumination is quite common among Recent and fossil seeds of the family. 


Anonaspermum pygmaeum n. sp. 
(PL. 19, fig. 9) 


Diagnosis. — Seed-cast oval, biconvex; marginal groove broad and shallow; rumination ridges 
few, very broad, flat, parallel, continuous across face of seed, curving slightly towards margins and 
diverging at distal end. 

Holotype. — V. 33747. Paratype, P.B. 5. 

Description. — Seed, oval in outline and convex on both faces, somewhat distorted in a lateral 
direction, but this may be a result of preservation and not an original character. The marginal groove 
is broad and shallow. The ruminations are in the form of a few coarse, very broad, flat, strap-like ridges 
which are closely parallel and continuous across the face of the seed. They curve slightly towards the 
margins and diverge at the distal end, and are coarsely striate along their length. | 

Length of seed 9 mm; maximum diameter in plane of symmetry 7 mm; maximum diameter at 
right angles to plane of symmetry 4 mm. 

Remarks. — There are two fairly complete seeds and two fragments, all distorted laterally, but 
this is probably secondary and not an original character. The species is easily distinguishable from 
those already described by the extremely small size of the seeds and the relatively coarse, broad, flat 


ruminations. 
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Anonaspermum sp. 
(Pl. 19, figs. 10, 11) 


Descriptionand Remarks. — Seed-cast, oval in outline with a flat truncated hilar end, which 
is almost entirely occupied by the large elliptical hilar scar. The seeds are convex on both faces but are 
slightly flattened in the plane of symmetry. The testa is intact, parts of it show variously orientated& 
fibres producing fine criss-cross striations. There are two seeds, both having a depression in one face | 
which may indicate that they came from a many-seeded fruit. These seeds agree in having one margin 
slightly more curved than the other, giving them an asymmetrical outline. They are considerably larger 
than any other anonaceous seeds found in the deposits and are therefore easily distinguishable from 
them. A third seed, comparable in size, but more symmetrical in outline than the other two is doubt- 
fully included here. Unfortunately the specimen is rather worn, but unlike the other two, the testa is 


entirely absent. The ruminations are in the form of fairly numerous, coarse, parallel ridges which are 
continuous on either side of the fairly deep median groove. The marginal groove is very narrow and | 


deep. The albumen is two-partite in transverse section. It is probable that all these specimens do belong 


to the same species but until, and unless, further material becomes available, the species cannot be | 


properly defined. 
Dimensions (P. B. 34): length of seed 23 mm; maximum diameter in plane of symmetry 17 mm; __ 
maximum diameter at right angles to plane of symmetry 8 mm. 


Family Menispermaceae 


This family possesses highly characteristic endocarps which are easily recognisable in both the 


Recent and fossil state. The bisymmetric woody endocarp contains a single locule which is entirely | 
filled by the seed and the whole structure is bent in one of several ways. Of these ways the two com- | 


monest are either: (a) the elongated endocarp is bent longitudinally into a horse-shoe shape, the limbs 


of which are more or less asymmetric at the base. The plane of symmetry passes through the dorsal | 


margin of the horse-shoe shaped endocarp, or (b) the endocarp is straight and curved into a boat-" 


shape, which may be shallow or deep. The plane of symmetry cuts the dorsal face medianly in the | 
direction of the longer axis. These characteristic shapes are very often accompanied by equally — 


characteristic sculpture or ornament as an additional aid to recognition. 


So far eight definite species belonging to this family, represented by fossil endocarps, have been 
recognised and this number may eventually be increased when all the determinable fragments are 
included. Four species are horse-shoe shaped and four boat-shaped. This large number of species 
belonging to a single family appears even more remarkable when the fact that each probably represents 
an entirely distinct genus is taken into account. It is the greatest number of species so far recognised as 
belonging to a single family in the collection. Another unusual feature is that, except in one instance, 
each species is only represented by one or, at the most, a few endocarps. Owing to their characteristic 
form it is unlikely that any specimens would be overlooked, either in the field, or during later sorting 
of the collection. This is in contrast to most of the families so far recognised from the fossils where a 


single species, or at the most two, is often represented by a very large number of specimens. So that | 
these facts do seem to combine to indicate that the family was an important member of the Rusinga | 
vegetation. Specimens have been found in localities in all the main series on Rusinga Island. Only two | 


have so far been found on Mfwanganu. 


Members of the family are well represented in tropical Africa at the present time where they are 


mostly lianes. All the Recent species with which the fossils have‘“been associated are climbers and 


| 
| 


descriptions of these on herbarium sheets indicate that they are found in, and on the margins of, forest | 


vegetation. 


| 
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3 It is unfortunate that the work of comparing these very characteristic fossils with Recent species 
Ehould be hampered because in the limited amount of herbarium material available for study the endo- 
carp is usually concealed by the outer layers of the fruit. This is a difficulty that is continually being 


met with in the comparison of fossil with living material. Very few fossil fruits have the outermost 
layers preserved intact. 


Genus Cissampelos Linn. 
Cissampelos rusingensis n. sp. 
(P1.19, fig. 12) 


Diagnosis. — Endocarp oboval in outline, horse-shoe shaped, enclosing depressed smooth area 
between limbs, asymmetric at narrower base. Bisymmetric about plane passing through median 
marginal groove. Convex lateral faces divided by horse-shoe shaped groove and ornamented with a 
conspicuous series of ridges and tubercles. 

Holotype. — V. 33748. 


Description. — Endocarp, oboval in outline, somewhat inflated, horse-shoe shaped, enclosing a 
depressed smooth area between the limbs. The horse-shoe is asymmetric at its free ends which lie at 
the narrower base of the endocarp, the longer limb having the sub-basal stylar scar and the shorter 
incurved one the basal attachment scar. The endocarp is markedly bisymmetric about a plane which 
passes through a median groove on the dorsal margin. The convex faces are both ornamented in the same 
highly conspicuous and characteristic manner. An inner area, adjacent to, and surrounding the central 
depression is separated from the main marginal area by a deep horse-shoe shaped groove. This inner 
horse-shoe actually bears a series of transverse ridges but these are only apparent at the inner indented 
margin, the rest of the area appearing smooth in contrast to the marginal ornament. This consists of a 
row of tubercles on either side of the marginal groove, flanked by a series (eleven in all) of well spaced, 
well defined, transverse bars connecting the two grooves. A small circular hollow at the apex of the 
depressed area may be due to the incomplete fusion of the two limbs of the horse-shoe. No cell-struc- 
ture has so far been seen, nor any internal structure. 

Length of endocarp 6 mm; breadth 4 mm; thickness 3 mm. 

Remarks and affinities. — Only one specimen has so far been found, but fortunately it is in 
an extremely good state of external preservation, with little, or no, adherent matrix, so that its charac- 
teristic form and ornament leave no doubt that it does belong to the family Menispermaceae. On 
examining Recent genera with horse-shoe shaped endocarps, species of the genus Cissampelos, and in 
particular Cissampelos mucronata, were found to bear a striking resemblance to the fossil. Detailed 
examination confirms this, the only apparent difference being in the somewhat larger size of the fossil, 
but the dimensions of the only two endocarps of C. mucronata at present available show that there may 


be a variation in size even within a single species. 
Breadth 


Dimensions of endocarps Thickness 


Fossil 3mm 
C. mucronata 1 2.5 mm 
C. mucronata 2 2mm 


Also although the ornament is exactly the same in both the fossil and Recent endocarps, it tends to be 
somewhat coarser in the fossil. This is in part probably due to its greater size. There are only eleven 
transverse bars in the fossil whereas there are fifteen in both the Recent endocarps examined. But a 
much smaller Recent species from India resembles the fossil in having eleven bars. It therefore seems 
probable that both the size and the number of bars constitute a specific difference. As only one 
specimen has yet been found it has not been desirable to fracture it in the hope of finding any internal 
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structure, so often absent in fossils from these deposits. There is no cell-structure visible externally. 
The Recent endocarps are woody, being composed of variously arranged fibres. They dehisce along the 
marginal suture into two symmetric valves, flattened internally, enclosing a horse-shoe shaped locule 
which is entirely occupied by the single seed. The smooth depressed area represents a flange of the 


endocarp, and the lateral horse-shoe shaped groove, a secondary line of weakness along which the valves 


tend to separate. This might be emphasised in fossilization. 


There can be no doubt that this fossil belongs to the genus Cissampelos and it has therefore beer | 
named Cissampelos rusingensis after the locality in which it was found. Cissampelos is a genus of climbs 
ing herbs and shrubs and is represented by a number of species in tropical Africa at the present time. | 


The following descriptions of the habit and habitat of C. mucronata are taken from sheets of the species 
in Kew Herbarium: “Creeper or climber on edge of forest”, “twiner — frequent in forest”, “overhanging 
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river”, “woody climber, height to 3 m climbing by twining on low shrubs and other vegetation”, “wiry | 


climber”. 
Genus Stephania Lour. 
Stephania miocenica n. sp. 
(Pl. 19, fig. 13) 
Diagnosis. — Valve of endocarp, subcircular in outline, horse-shoe shaped, enclosing a wide 


smooth depressed area between limbs on external surface, ornament of transverse bars and tubercles. 


Single horse-shoe shaped locule. 

Holotype. — V. 33749. 

Description. — One valve of a bisymmetric, two-valved endocarp. The valve is subcircular in 
outline; consisting of an ornamented horse-shoe shaped band enclosing, on the external surface, a wide 
smooth depressed area, slightly concave in the centre with a faint groove marking the line of junction 
between the limbs of the horse-shoe into which the endocarp is bent. The limbs are relatively narrow and 
slightly asymmetric at the base, the difference in length being so slight that they appear to be equal 
and the valve a true horse-shoe, nevertheless one limb is slightly shorter and more incurved than the 
other. The ornament consists of ten widely spaced transverse bars terminating in a tubercle on the 
dorsal margin along which dehiscence has taken place. On the inner surface of the valve the fairly 
thick endocarp wall is indented to correspond with the external bars. The central area is very smooth 
and convex, being separated from the margin by a deep channel which represents one wall of the single 
horse-shoe shaped locule. No cell-structure has been preserved. Length of valve 4.5 mm; breadth 3.75 mm. 

Remarks and affinities. — Only one valve has so far been found, but its very close resembl- 
ance to those of Recent species of Stephania seems to justify its inclusion in that genus. It has therefore 
been described as Stephania miocenica. Stephania is a genus of climbers well represented by a number 
of species in tropical Africa at the present time. 


Genus T riclisia BENTH. 
Triclisia inflata n. sp. 
(Pl. 19, figs. 14, 15) 


Diagnosis. — Endocarp sub-ovoid in outline, horse-shoe shaped with narrow slit between limbs, 


— 


terminating in rounded cavity at apex, asymmetric at narrow base. Bisymmetric about plane passing | 
through well defined median marginal ridge. Convex lateral faces separated into a smoother central 


portion and a marginal area ornamented by a series of indistinct ribs. 
Holotype. — V. 33750. Paratype, P.B. 6. 


Description. — Endocarp, woody, sub-ovoid, horse-shoe shaped with a narrow slit between the 


limbs, widening to a rounded cavity at the apex. The asymmetric limbs are only in complete contact 
at the narrow base of the endocarp where they join to form a definite ridge running obliquely from the | 
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shorter, down to the longer limb. This limb, which tends to curve outwards, bears the rather elongate 
basal micropyle scar. Endocarp biconvex and bisymmetric about a plane which passes through a con- 
spicuous, well defined ridge on the dorsal margin. The ridge contains a narrow groove marking the line 
of dehiscence into the two symmetrical valves. An inner area, adjacent to, and surrounding, the central 
slit is separated from the main marginal area by a slight ridge. This inner horse-shoe appears smooth 
in contrast to the marginal area which is ornamented by a series of rather indistinct parallel ribs 
diverging downwards from the median ridge towards the lateral ones. The median ridge is stronger 
and better defined on the longer, than on the shorter limb of the horse-shoe. Externally the endocarp 
wall is composed of fibres orientated in various directions. It is comparatively thick in transverse section 
but no structure has been preserved. The single large horse-shoe shaped locule occupies the entire 
endocarp within the wall, conforming in shape to the exterior. The line of dehiscence within the 


thickened marginal ridge is well shown in transverse section. Length of endocarp 19.5 mm; breadth 
13 mm; thickness 9.5 mm. 


Remarks and affinities. — Three specimens all in a good state of external preservation, the 
characteristic horse-shoe shape leaving no doubt that they belong to the family Menispermaceae. The 
curved, inflated endocarps with their thick fibrous walls indicate a relationship with the section Tri- 
clisieae within this family. On examining the tropical African genera in the family as a whole, and in 
this section in particular, it was found that Triclisia and Tiliacora both have endocarps which resemble 
the fossils. Very few representatives of these two genera are available for study, but they suggest that 
the endocarps of species of Triclisia most closely resemble the fossils. Those of Tiliacora tend to be 
more rounded in outline and to have a more definite type of radial ornamentation. Certain species of 
Triclisia, in particular T. sacleuxii (Pierre) Diets, have endocarps which are practically indistinguish- 
able in size, shape and ornamentation (rather indistinct) from the fossils. It has been extremely difficult 
to make adequate comparisons owing to the shortage of Recent material but it has finally been decided 
to place the fossils in the Recent genus Triclisia, making a new species, T. inflata. There is no doubt that 
if the fossils are later found to belong to a separate genus it will still have a very close affinity with 
Triclisia. Both Triclisia and Tiliacora are climbers. 


Genus Syntrisepalum nov. 


Diagnosis. — Endocarp rectangular in outline, biconvex with central ventral concavity. 
Bisymmetric about a median dorsiventral plane through longer axis, marked by ridge on both faces. 
Ventral concavity sub-quadrangular in outline, lateral margins straight, apical and basal margins convex 
towards cavity, angles indented and rounded. Apical margin notched, basal margin entire. Median ridge 
on both faces (except in ventral cavity) divided longitudinally by deep narrow suture. Ridge extended 
at either end of endocarp as keel, and a projection at each corner. Keel and projections well developed 
at apex forming a marked feature, and reduced at base. Well developed ornament of diverging ribs and 
tubercles on dorsal face. Length of endocarp 14 mm; breadth 9 mm; thickness 5 mm. 


Syntrisepalum auritum n. sp. 
(Pl. 19, figs. 16—18) 


Diagnosis. — That of genus. 
Syntypes. — V. 33751—52. Paratype, P.B. 7. 
Description. — Endocarp, one loculed, one seeded, the locule conforming in outline to the 


endocarp, crescentic in transverse section as is shown by the beautiful oblique natural section (V. 33752). 
Endocarp rectangular in outline, biconvex with a central ventral concavity. Bisymmetric about a 
median dorsiventral plane through the longer axis marked by a ridge on both faces. Ventral cavity 
sub-quadrangular in outline, the lateral margins are straight, but the apical and basal ones are convex 
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towards the cavity. This is particularly true of the basal margin which is entire, the apical one being 
notched in the centre. All the angles are indented and rounded. The floor of the cavity is divided by 
a low median longitudinal ridge into two elongate-oval hollows. The sub-apical PISE marked by a 
raised scar at the top of this ridge, is well shown in V. 33752. The well defined median ridge on the dorsal 


face is divided longitudinally by a deep narrow groove or suture. This ridge is extended at either end 
of the endocarp to form a keel and is continued on the ventral face on either side of the concavity, in 
which it is represented by the low median ridge. The apical extension forms a very prominent feature, | 
the median suture is particularly well marked in this portion by the slight gaping of the two halves of 

the ridge at the tip and a marked notch in the apical margin of the concavity. The ornament consists of | 


four projections arising from the four corners of the endocarp. As in the case of the keel these are 
particularly well developed at the apex and reduced to mere knobs at the base. A series of ribs diverge 


upwards and outwards from the dorsal ridge along its length; they are usually broken up into short | 


lengths or tubercles giving the entire dorsal face a rugged appearance, in contrast with which the ventral 


face appears smooth. No cell-structure has been seen. Length of endocarp 14 mm, breadth 9 mm; thick- | 


ness 5 mm. 


Remarks and affinities. — Seven endocarps all alike in their general form and appearance | 
but varying quite considerably in size and in details of ornamentation. Their general form indicates | 
that they undoubtedly belong to the family Menispermaceae and this is confirmed by anumber of Recent 
genera having endocarps of a very similar type. Of these Hyalosepalum (Desmonema) and Syntriandrum, | 
which both occur in tropical Africa, appear to show the greatest affinities. It has so far only been possible 
to examine a limited number of species belonging to both genera and therefore impossible to discover | 


what are the'true generic differences between these two groups of very similar endocarps. The endocarps 
of Hyalosepalum appear to be more rounded in general outline and smaller than those of Syntriandrum. 
They are practically devoid of ornament and the apical projections are mere knobs. Both the apical and 
basal margins of the ventral concavity are notched by the suture which is particularly well shown by 
the gaping of the two halves of the apical part of the keel. In Syntriandrum the projections and keel 


are both well developed at the apex and there are suggestions of ribs passing upwards from the dorsal ! 


ridge towards the apex. The ventral concavity is narrower and more elongate in outline than that of 
Hyalosepalum, which is square, and its basal margin is entire. In size, general outline, and in the 
development of the apical projections the fossil endocarps more closely resemble those of Syntriandrum; 
also in having an entire basal margin to the concavity. But they differ in the shape of the concavity, 


which resembles that of Hyalosepalum as does the clarity of the suture line. Neither of the Recent genera | 
appear to show such well developed ornamentation as the fossil endocarps in which this is a highly | 


characteristic feature. Until it has been possible to discover the grounds of separation of the Recent 


endocarps it is impossible to separate the fossils into species. Two, V.33751—52, are so like for there | 


to be no doubt about their representing a single species. V. 33780 differs in being considerably smaller 
with a more rounded outline (more like Hyalosepalum). The rest are on the whole harder to separate 
because of their poorer state of preservation. It is possible that further examination of Recent material 
will show that the fossils cannot be placed in either of these genera, but belong to a closely allied, and 
possibly extinct, genus. Meanwhile it can be stated with certainty that it is in the section of the Meni- 


spermaceae to which Hyalosepalum and Syntriandrum belong that the affinity must be sought. The 


fossils have therefore been placed in a new genus, Syntrisepalum to indicate their close affinity to the 
genera already mentioned. The specific name, S. auritum, is given on account of the two ,ear-like“ 


projections at the apex of the endocarp. Hyalosepalum and Syntriandrum are both climbers. 


Genus Menispermicarpum nov. 


Diagnosis. — A form-genus to include species having endocarps referable to the family Meni- 
spermaceae of which the generic relationship is unknown. 


ee 


Menispermicarpum crenulatum n. sp. 
(Pl. 19, figs. 19, 20) 


Diagnosis. — Endocarp sub-oval in outline, horse-shoe shaped, limbs united, markedly 
asymmetric at narrower base. Bisymmetric about plane passing through crenulate median marginal 
ridge. Compressed lateral faces separated by sinuous ridge into a wide, sculptured marginal band enclos- 
ing an oval central area traversed by strong radial ribs. 

Holotype. — V. 33753. Paratype, P.B. 8. 


Description. — Endocarp woody, sub-oval in outline; horse-shoe shaped, but the two limbs of 
the horse-shoe are united, leaving no external trace of their originally separate existence except in a 
marked asymmetry at the slightly narrower basal end. The longer, extended, limb bears the stylar scar. 
The endocarp is bisymmetric about a plane which passes through a crenulate median marginal ridge. 
The lateral faces can be divided into a fairly flat oval central area and a wide sculptured marginal band. 
The whole endocarp is somewhat compressed laterally. The central area is occupied by a number of 
strong ridges radiating from the short straight basal margin towards the edge of the area, which is defined 
by a sinuous ridge. The radiating ridges are further emphasised by the deep troughs between them. The 
dorsal band, which tapers at either end, is divided by the minutely crenulate median marginal ridge. 
‘This is connected with the lateral ridge on either side by about ten transverse bars. The area between 
each bar forms a deep wedge-shaped pocket. The endocarp wall is extremely thick in transverse section, 
being apparently composed of two layers of radially arranged fibres. It is deeply indented internally 
into a series of ridges and furrows corresponding to the external troughs and ridges. The locule is 
horse-shoe shaped. 

Length of endocarp 18 mm; breadth 12 mm; thickness 6 mm. 

Remarks and affinities. — About thirteen endocarps obviously belonging to the family 
Menispermaceae because of their characteristic horse-shoe shape with the asymmetric limbs. Some of 
the specimens are more asymmetric than others and at first the more regular ones presented a difficulty. 
They appeared to belong to this family but it was not until some very decidedly asymmetric examples 
were collected that this opinion could be confirmed. A number of the specimens appear to retain 
portions of a fibrous outer layer which masks the structure and added to the difficulty of determination. 
Also there appears to be no member of this family with such an extremely crenulated marginal ridge. 
The sculptured ornament is, however, highly characteristic and together with the margin should render 
identification easy if a living counterpart exists. Possible sources for investigation as to relationship 
with living genera are the sections Cocculeae and Triclisieae. The former includes endocarps which are 
highly ornamented and compressed, while the latter includes some forms with thick fibrous walls. 
Meanwhile the fossils have been placed in the newly established form-genus Menispermicarpum in 
the hope that fresh material (fossil or Recent), may be found which will demonstrate clearly their 
relationship to existing genera. The species has been named M. crenulatum because of the highly 
characteristic ornamentation of the endocarps. 


Family Capparidaceae 


Genus? 
(Pl. 19, fig. 21) 


Description and Remarks. — A single specimen representing the internal cast of a curved 
seed with a highly characteristic form. The seed is bisymmetric about its longer axis, and is reniform 
with two very unequal ends. The larger end is very much rounded and inflated and is incurved. The 
smaller end tapers towards the tip and curves over the larger one, the two ends being separated by a 


deeply incised notch. The only minute structure that appears to have been preserved is in JAS of 
some fibre-like striations in the angle between the two ends of the seed. The whole surface is rough 


and the specimen has probably been subjected to considerable abrasion. 


The greatest length of the seed is 10 mm; the greatest breadth 8.5 mm; and the greatest thickness 


7 mm. 
The form of the seed recalls the campylotropous seeds of the family Capparidaceae which have this 


very characteristic curved shape with the two very unequal ends. Thus while no closer affinity can be 


sought because of the nature of the preservation there can be no doubt that it belongs to this family 


and constitutes a record for the Capparidaceae in these deposits. Seeds belonging to the family have a 


thick coriaceous testa which would aid fossilisation. Certain seeds belonging to the Recent genus 
Capparis are comparable in size with the fossil. The Capparidaceae is a tropical and warm temperate 
family of herbs and shrubs. 

Family Rutaceae 


Genus ? 
(PL. 19, fig. 22) 


Description. — Seed, bisymmetric, subgibbous, and deeply excavated on the straight ventral | 


margin. It is much inflated on the curved dorsal margin but laterally flattened on both sides of the 


ventral margin beneath the excavation, in which the hilar scar is situated. The apex of the seed is pro- 


duced above this to form a beak-like projection. The surface is ornamented with a series of disconti- | 


nuous, sinuous, concentric ridges, parallel to the curved dorsal margin of the seed. 


Length of seed 7 mm; greatest diameter in plane of symmetry 5.6 mm; greatest diameter at right 
angles to plane of symmetry 5.6 mm. 


Remarks. — A single seed with a characteristic form very reminiscent of those belonging to the 


family Rutaceae. Seeds in this family are semi-anatropous with a ventral hilum, often situated in an. 


excavation, dorsal chalaza and terminal micropyle on the ventral margin at the opposite end from the 
chalaza. Unfortunately only the position of the hilum can be determined in the fossil; no trace of the 


micropyle has been preserved and the chalaza would be concealed by the characteristically rugose testa | 


if present. A number of seeds in the family have similarly ornamented testas. Those of the tropical | 
African genera Fagaropsis and Araliopsis both closely resemble the fossil. As there is no structure to : 


substantiate the strong superficial similarity the seed can only be referred doubtfully to this family at 
present. Both living genera include trees which grow in or on the edge of forests. 


Family Burseraceae 


Genus Canarium L.? 
(P1. 19, fig. 23) 


Description. — Endocarp, syncarpous, sub-ovoid and roundly triangular in cross section. Tri- 
partite, the three elongate oval, convex carpels are arranged tangentially round a central axis which is 
three-rayed at the apex and triangular at the base. The upper half of each carpel has an aperture open- 
ing into an elongate ovoid locule. The aperture is due to the detachment of a roundly triangular valve. 
Thus the endocarp has three tangentially arranged locules corresponding to the carpels. Within the thick 
outer wall exposed by the detachment of the valves is a thin inner layer which protrudes beyond, and 
appears to separate from, the outer wall. This layer is coarsely striate in radial section but no actual 
cell-structure has been preserved. That the apertures have been formed by the detachment of valves 
and are not accidental is shown by the smooth finished character of the outer limiting walls, particularly 
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the air transversely curved one. The apertures are present in two carpels, while in the third the 
een is missing. This is an accidental and not a natural breakage. The endocarp has a 

Length of endocarp 4.6 mm; greatest diameter 4.6 mm; length of aperture 3 mm. 

Remarks. — The shape and structure of this single endocarp is very characteristic of the family 
Burseraceae. The sub-ovoid, trigonous endocarps of the Recent genus Canarium are formed of three 
carpels fused together along their ventral faces. The central axis is three-rayed at the apex and triangular 
at the base. The seeds germinate by throwing off a triangular valve from the apical part of the oval 
convex, dorsal face of each carpel. The outline of these valves is marked by a slight groove. Each Kae} 
usually contains a single one-seeded locule but often only one locule is developed, the other two being 
abortive. The very thick woody outer layer of the endocarp tends to separate from the thinner, inner 
layer in just the manner which has been described in the fossil. The cells of the outer layer are equiaxial 
in surface view and those of the inner layer are hexagonal. Unfortunately no trace of cells has been 
preserved in the only specimen so far found. Thus while there is a strong superficial resemblance between 
the fossil and endocarps of the family Burseraceae, and in particular the genus Canarium, the detailed 
evidence necessary to confirm this determination is lacking. The fossil has therefore been referred 
doubtfully to the family and genus in the hope that fresh material may be found to substantiate the 
determination. Canarium is a genus of forest trees with many species in tropical Africa. 


Family Meliaceae 


Genus Entandrophragma C. De. 
Entandrophragma palaeocarpum n. sp. 
(Pl. 20, figs. 4—6) 


Diagnosis. — Five-valved, five-loculed, many-seeded capsule with septicidal dehiscence. Fruit 
elongate-ovoid and pentagonal in cross section. Very thick elongate-ovoid, apically pointed, valves 
correspond to faces of pentagon and surround large central five-angled axis. Stipitate. External surface 
characteristically rugose with numerous wart-like excrescences scattered on a smooth surface. Apical 
placentation. Large winged seeds attached by wing tips and arranged alternately in two longitudinal 
rows so that they overlap, as in Entandrophragma. Seed impressions in both locule walls, strongest in 
axis. Approximate length of capsule 17 cm; greatest diameter 8 cm. 

Syntypes. — V. 33754—56. Paratype, P.B. 9. 

Description. — Fruit, a five-valved, five-loculed, many seeded capsule with septicidal dehis- 


| cence. The complete fruit is elongate-ovoid and pentagonal in cross-section. The slightly convex elongate- 
ovoid valves correspond to the faces of the pentagon, dehiscence taking place along the angles. The 


valves curve inwards at their pointed apices and surround a large central five angled axis. The fruit is 
stipitate with a very thick stalk. The angles of the axis are extended to form the margins (septa) of the 
locules. The faces between are deeply concave but their surfaces are modified by the impressions of 
large oval seeds which occupy most of the face and are arranged alternately in two longitudinal rows 


on each face. The subapical pointed part of the faces differs from the remainder in being smoother and 
| V shaped. This area which represents the placenta is further distinguished by a change of slope as the 


axis tapers to its apex. The seeds were therefore attached to an apical placenta. From the rows of 
impressions in each locule they were presumably winged, being attached by the wing tips and forming 
two overlapping, longitudinal lines. Unfortunately, although fragments of seeds may have been preserved 
attached to axes, none can be recognised. But a portion of one valve bears the impression of longitudinal 
ridges and striations similar to those which would be produced by winged seeds. As no axis has been 
preserved intact it is not possible to determine exactly how many seeds were borne in each locule but 
there were evidently quite a large number. The surface of the axis is longitudinally striate, the striations 


probably indicating fibres with a similar alignment. The valves are somewhat boat-shaped internally. 
The smooth inner face, delimited by a raised, medianly grooved, ridge, is sharply pointed at the apex 
and concave overall. As in the opposing axile face, the concavity is modified by the seed impressions, 
but these are less obvious and much shallower than the impressions on the axis. fhe postion of the 
placenta is also marked by a corresponding change in slope. The pericarp is extremely thick, as can be 


seen from the sloping margins of the valves (Pl 20, fig. 4). It apparently consists of at least two layers. — 


No structure has been preserved but natural transverse sections of the valves show differential crystals 
sation into a thick, white, outer and a thinner, dark, inner, layer surrounding a central cavity. This 
may indicate the replacement of two or three layers of different structures. The outer surface is highly 
rugose due to numerous small, oval excrescences, scattered over the smooth surface. They are variously 
orientated but have a general longitudinal alignment. Each excrescence consists of a central convex ares 
separated from its narrow margin by a groove. Thus the surface of the fruit has a highly characteristic 
appearance. The smooth inner surface of the valves is formed of a thin layer of fine longitudinal fibres 
(locule lining). Where this is worn a layer of coarse transverse fibres is revealed, the occurrence of both 
layers in association giving the surface a criss-cross striate appearance. The margins of the valves are 
radially striate. After dehiscence the valves curve outwards and expose the axis. 


No complete axes or valves have been found so that the following dimensions can only be approxi- 
mate. Length of fruit 17 cm; greatest diameter 8 cm; inside width of valve 3 cm; thickness 1 cm; depth | 


of placenta 2 cm. 


Remarks and affinities. — Numerous fragments of valves (mainly) and axes, often masked | 
by adherent matrix, all from Mfwanganu. They are preserved in a coarse crystalline matrix so that 


only the major structures have been retained. Capsules of this type are characteristic of the family 
Meliaceae and particularly the section Swietenioideae within the family. On examination of the fruits 
of members of this section the fossils were found to closely resemble the large fruits of Entandrophragma 
a tropical African genus of tall trees. All the structures described in the fossils can be matched in the 
living fruits which have large winged seeds attached to an apical placenta by the wing tips. They are 
arranged in two longitudinal rows so that the seeds of one row alternate with those of the other and 
they overlap as slates on a roof. There are about twelve seeds in each locule. The living fruits are com- 
parable in size and of the species examined those of E. utile SPRAGUE appear to show the closest affinity 
with the fossils. The following descriptions of this species are taken from sheets in Kew Herbarium; 
“Very large tree”, “Tall tree with handsome red wood, up to 80 ft. in lake-shore forests”, “Primary 
forest (virgin) near Lake. Huge tree”, “Rain forest approaching the type of virgin evergreen forest, 
large tree, huge buttresses”, “Important and immense timber tree”. Entandrophragma is a mahogany 
of commerce. These fossils are some of the largest in the collection and contrast markedly in size with 
any other species described in this paper. This gives to some extent a false impression as there are other 
fossils of comparable and intermediate size yet to be described. But the greater part of the collection 
resembles the species here included and such large fruits are comparatively rare in these deposits. 


Family Rhamnaceae 


Genus Zizyphus Tourn. 
Zizyphus rusingensis n. sp. 
(Pl. 19, figs. 24— 27) 


Diagnosis. — Endocarp globular with three one-seeded locules. Ornament of central vertical 
bar, divided by median groove, on each valve. Length (greatest diameter) 11.5 mm; breadth 10 mm. 
Holotype. — V. 33757. Paratypes, P.B. 10, 11. 


Description. — Endocarp globular with three one-seeded locules arranged tangentially around 
a central spindle-shaped axis which forms a characteristic smooth trifid area externally at the base of 
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Bic endocarp. In the centre of this are six small pear-shaped apertures, arranged in three pairs in a 
radial formation for the passage of fibres. The seeds are liberated by the detachment of three large oval 
valves from the axis. Each valve is ornamented with a central vertical bar which is divided into two 
vertical ridges by a median groove. The valves terminate at the apex in small points surrounding the 
stylar scar. The endocarp wall is thick, woody, and fibrous, the coarse fibres are arranged at right angles 
to the surface. The locules are oval in transverse section, the longest axis being tangential to the axis, 
and broadly oval in longitudinal section. A deep circular depression in the base of the ventral wall 
marks the passage of the funicular strands, and a longitudinal median groove in the same wall corre- 
sponds to the ridge containing the raphe on the ventral face of the seed. No cell-structure of the locule 
lining has been preserved but a few parallel transverse striations may indicate a lining composed of 
similarly arranged fibres. 

Length of endocarp 10—12 mm; breadth (diameter) 9—11 mm. 

Seed: conforming in shape to the locule; broadly oval in outline, rounded at the apex and more 
pointed at the base. Slightly triangular in transverse section with a convex dorsal face and a longitudinal 
median ridge enclosing the raphe on the ventral face. It is attached basally. The testa is composed of 
rounded sinuous, thick-walled cells with a superimposed pattern of transverse striations which may 
represent the locule lining? It is frequently wrinkled. No complete seed has so far been obtained in 
situ, but for the description of seeds which probably belong to these endocarps see below. 

Remarks. — Over a hundred specimens have so far been found. The majority are entire but 
there are number of axes with one or more valves missing, in some cases revealing remnants of seeds, 
and also a few single valves. It has thus been possible to obtain a fairly clear idea of the structure of 
the endocarp, i.e. the number, form and arrangement of the locules, the number of seeds in each locule, 
the method of liberation. A further discussion of remarks and affinities will be made after the des- 
cription of the following species. 

| 


Zizyphus miocenicus n. sp. 
(PL 19, fig. 28) 


Diagnosis. — Endocarp sub-ovoid with two one-seeded locules. Length 15 mm; diameter 14 mm. 
Holotype. — V. 33758. Paratype, P.B. 12. 
Description. —Endocarp: resembling Z. rusingensis, but tending to be larger and sub-ovoid. 
The ornamentation on the valves is more pronounced. It is two loculed instead of three and therefore 
the axis is bifid and there are only two valves. The seed has not been seen. Length of endocarp 
| 12—18 mm; diameter 10—14 mm. 
Remarks and affinities. — About twenty endocarps, all complete and showing a greater 
range of size than the previous species. The general form of these endocarps together with the very 
characteristic form of the axis and the number and arrangement of the locules and the number of the 
seeds in each locule suggested that comparison should be made with the genus Zizyphus in the family 
Rhamnaceae. Further examination of the fossils and of Recent material of Zizyphus leaves no doubt 
that these endocarps do in fact belong to the genus. When mature the living fruits consist of a hard 
woody endocarp enclosed in a fleshy drupe resembling a cherry in appearance. The fruits are red in 
colour and often edible. On falling to the ground the fleshy parts decay leaving the hard resistant endo- 
carp from which the valves are detached and the seeds liberated by subsequent decay. The genus may 
have two or three locules (in one case, Z. quadrilocularis there are four) and while this is probably a 
specific character there seems to be some confusion on the subject. In Kew Herbarium both 2- and 
3-loculed fruits are labelled Z. jujuba. The size and shape of endocarps appear to vary within a species. 
Specimens of Z. abyssinicus may be rounded and globular or sub-ovoid as the fossils. There is a sun, 
siderable variation in size although some fruits are probably immature. A number of species have fruits 
of comparable size to the fossils. The fossils have at present been described as two separate species on 


PNAS 


account of the very constant features which accompany a two or a three loculed condition which seem 
to merit specific distinction but this decision may have to be reviewed when the position of the Recent 


fruits can be clarified. Tr | 
Zizyphus is a genus of shrubs or small trees (up to about 30 ft.) growing in open country or in ever- 


green forests, often near water. The wood is often thorny, the thorns being modified stipules. There | 
are a number of species occurring in tropical Africa as well as in other parts of the world. Zizyphus 


abyssinicus Hocusr. is a small, much branched thorny tree with spreading rather pendulous branches 
growing in open savannah or woodland. It has a rather scrambling habit which is associated with its 
habitat. Z. mauritanus has been found in riverine forest as well as savannah habitats. 


Genus Zizyphus? 
(P1. 19, fig. 29) 


Description. — Seed, broadly oval in outline, rounded at the apex and pointed at the base, 
somewhat triangular in transverse section with the convex dorsal face forming the longest side of the 


triangle. The ventral face is divided longitudinally by a prominent ridge marking the position of the 


raphe. At the base of this is a circular depression which may enclose the micropyle and hilum. Towards | 
the apex on the dorsal face is a long narrow chalazal scar. The seed is therefore anatropous. The testa | 
is composed of fairly coarse thick-walled rounded or polygonal cells, sometimes rather sinuous. Super- _ 


imposed on these cells are a series of parallel striations running transversely across the seed. 

Length of seed 10 mm; greatest breadth 8 mm; greatest thickness 4 mm. 

Remarks and affinities. — Ten seeds which in their form and the position of the raphe, 
chalaza and micropyle as well as the structure of the testa resemble seeds belonging to the family 
Rhamnaceae and in particular such genera as Rhamnus and Zizyphus. The seeds in this family are 
anatropous with an apical chalaza, basal micropyle and dorsal or ventral raphe. The testa is composed 
of polygonal cells. The seeds were found isolated from any fruits that might have held them. Of the two 
genera in the family so far identified as being represented by fossil endocarps, Zizyphus and Berchemia, 
they could belong to the former. Their size corresponds closely to that of the locules and of such portions 
of seeds as have been found in situ and the cell-structure of the testa is similar in both cases. The 
transverse striations superimposed on both groups of seeds may represent the impression of the locule- 
lining on the testa. Recent endocarps of Zizyphus have a fibrous locule-lining in which the cells are 
transversely arranged and some Recent seeds show the impressions of this. The composite picture built 
up from the evidence of these seeds and from those of the endocarps accords very favourably with Recent 
seeds of Zizyphus although the cells of the testa of the fossils are coarser than those of any Recent 
species so far examined. The probability of finding isolated seeds belonging to the fossil endocarps is 
reasonably high in view of the apparent ease with which the valves have become detached. However 
until a seed can be extracted whole from an endocarp, showing sufficient structure to enable a full com- 
parison to be made these seeds must be doubtfully assigned to the genus Zizyphus. 


Genus Berchemia Nrcx. 
Berchemia pseudodiscolor n. sp. 
(Pl. 20, figs. 1—3) 


Diagnosis. — Endocarp sub-ovoid with two tangential one-seeded locules. Distal end rounded, | 


proximal end truncated. Length 12 mm; diameter 7 mm. 
Syntypes. — V. 33759—60. Paratypes, P.B. 13, 14. 
Description. — Endocarp sub-ovoid, slightly bisymmetric about a plane in which lies the 


septum between the two one-seeded locules. The position of the septum is marked by a very shallow | 


groove on the external surface. This groove becomes more accentuated at the rounded distal end where 
the outer walls of the locules terminate in small points on either side of the groove, indicating the position 
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ot the stylar scar. Apart from these features the surface of the endocarp appears very smooth, although 
it is occasionally marked by longitudinal striations. In a few specimens (for example V. 33 759) portions of 
an outer nodular layer are preserved. This probably also represents part of the endocarp and is in turn 
covered by a thick rough, somewhat rugose layer which must have formed part of the exocarp. It appears 
to be composed of rather coarse polygonal cells and there are superimposed longitudinal striations which 
may indicate the structure of the outer skin of the fruit. There is also evidence of cell-structure in the 
nodular layer but unfortunately it is too indistinct to be determined. The endocarp is truncated at the 
base where the locules open to the exterior by large oval apertures. The locules extend for the length of 
the endocarp and are obovate in longitudinal and ovate in transverse sections, the longest axis being 
tangential to the surface of the endocarp. The fossils are occasionally one-loculed by abortion. The thick 
endocarp wall is composed of a mass of coarse fibres. In transverse section the fibres are arranged 
radially in the outer part of the wall, while in the inner part they seem to curve to form a more or less 
tangentially arranged layer surrounding the locule. The locule-lining is a comparatively thin layer of 
fine, tangential fibres. In surface view it is composed of very fine branching fibres with a general trans- 
verse alignment (V. 33760). In longitudinal section the fibres of the endocarp wall appear to be parallel 
with its long axis. This is particularly evident in the septum between the two locules. There is no 
trace of a seed although some locule casts have been found. 

Length of endocarp 12 mm; diameter 7 mm. 

Remarks and affinities. — There are about one hundred and forty of these endocarps which 
closely resemble Berchemia of the family Rhamnaceae. The relationship is confirmed by the general 
structure of the endocarps, especially by the fibrous character of the walls and the delicate form of the 
locule-lining. These features are highly characteristic of the family and of Berchemia. Endocarps of 
B. discolor are most similar to the fossils. They are of the same size but differ in having a somewhat 
pointed distal end. Some specimens are however less pointed than others so that this does not constitute 
a major distinction. The layers of the endocarp noted in the fossils can be exactly matched in the 
living fruits and are characteristic for the family. The Recent endocarps are surrounded by a coarse 
fleshy mesocarp and although there can be little doubt that at least a part of this has been preserved in 
the fossils it is difficult to interpret the “cell-structure” observed in them. The epicarp is composed of 
longitudinally arranged fibres. In the living fruits the locule apertures are closed by a basal plug which 
bears the attachment scar. The abortive condition noted among the fossils has not been observed in the 
limited range of Recent material of Berchemia studied, but it is known to occur in the family, for 
example in the species of Zizyphus. There is therefore no reason to separate these endocarps from those 
in which both locules have been developed. Berchemia discolor is tropical African in distribution and is 
described on herbarium sheets as a large tree growing in forests. 


Family Sapindaceae 


The embryos in this family are highly characteristic. They are exalbuminous; the curved, tapering 
radicle, which is contained in a pocket of the testa, and the large fleshy cotyledons occupy the entire 
seed. The cotyledons may lie unfolded beside each other, or they may lie one above the other and be 
unfolded or folded together in a more or less complex manner. Since the embryo occupies the whole 
seed, the forms and folding of the cotyledons are impressed on the inner surface of the testa. Therefore 
internal casts of the seed may show on their surface the forms of the radicle and cotyledons although 
the embryo itself has not been preserved. Thus these internal casts are virtually equivalent to the 
embryo. As similar types of embryos, especially those in which the cotyledons are unfolded and super- 
posed as in the fossils described below, occur in several genera it has not been possible to associate the 
fossils with any particular living genus. Use is therefore made of the form-genus Sapindospermum REID 
& CHANDLER, instituted to include seeds with curved embryos referable to Sapindaceae, which cannot be 


more definitely determined. 


Palaeontographica. Bd. 101. Abt. B. 


Genus Sapindospermum Rew & CHANDLER 1933 
Sapindospermum truncatum n. sp. 
(PL. 20, fig. 7) 


Diagnosis. — Embryo ovoid, truncated at base. Radicle very broad, tapering slightly toward | 
tip, as long as embryo. Large polygonal hilar scar. Cotyledons uncoiled, superposed. Greatest diameter 
in plane of symmetry 12 mm; diameter perpendicular to that plane 10 mm. 


Holotype. — V. 33761. Paratype, P.B. 15. 

Description. — Seed, testa missing revealing the large ovoid curved embryo (seed) coe = 
flat truncated base contains the hilar scar. The very broad radicle tapers slightly towards the tip which 
abuts on the margin of the hilar scar. The radicle is as long as the embryo and is apparently not 
separated from the cotyledons by any distinct groove. The large hilar scar occupies most oe the flat | 
base and is polygonal in outline. A deep oval pit indicating the position of the micropyle lies within the 
scar, beneath the radicle. The large, uncoiled cotyledons lie one above the other and are delimited by 
a faint groove which arises near the base of the radicle and encircles the remainder of the embryo. The | 
curve of the groove is convex to, and nearer, the hilar end with a simple (concave) saddle opposite the 
radicle. 

Greatest diameter in plane of symmetry 12 mm; diameter perpendicular to that plane 10 mm. 

Remarks. — Five casts characterised by their rounded form, large flat hilar scars and broad 
tapering radicles. One is incomplete and the two best specimens have most of the radicle missing, 
although their general form has been preserved. In the other specimens the hilar scar is obscured by 
adherent matrix. Only one retains the groove of separation of the cotyledons. 


Sapindospermum sp. 
(PI. 20, fig. 8) 


Description. — Seed-cast ovoid and slightly elongate. The radicle is narrow, parallel-sided 
and as long as the seed, and is delimited from the cotyledons by a curved transverse groove at its base. 
The hilar scar is small and circular in outline. The uncoiled, superposed cotyledons are separated by 
a faint groove which is convex towards the hilar end, with a concave saddle on the side opposite to | 
the radicle. 


Greatest diameter in plane of symmetry 8.5 mm; diameter at right angles to that plane 6 mm. 
Remarks. — A single seed. The radicle is almost entirely missing but its form can be determined | 


from the outline which remains. The limiting grooves are faint and difficult to follow. It differs from 
the rest of the seeds described in its elongate form and comparatively slender, straight radicle. 


Sapindospermum sp. 
(Pl. 20, fig. 9) 


Description. — Seed-cast sub-globular and markedly curved. The broad radicle tapers towards | 
the tip which abuts on the straight margin of the small semi-lunate hilar scar. It is slightly shorter | 
than the seed and is limited by a curved transverse groove at its base. The groove is concave towards | 
the tip with a median convexity. The cotyledons are probably uncoiled and superposed but the limiting | 
groove is so faint that it is impossible to determine this. 


Greatest diameter in plane of symmetry 6 mm; diameter at right angles to that plane 5.5 mm. 


Remarks. — Six seeds characterised and distinguished from the rest by their small size and | 
very curved form. | 


' 
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Sapindospermum sp. 
(Pl. 20, fig. 10) 


Description. — Seed-cast elongate ovoid and truncated at the base. The fairly broad radicle 
is rather more that half the length of the seed and tapers slightly towards its well rounded tip. It is 
limited by a transverse basal groove which is concave towards the tip with a median convexity. The 
flat hilar scar is masked by adherent matrix. The cotyledons may be coiled but matrix and indistinct 
grooves make this hard to determine. 
Greatest diameter in plane of symmetry 20 mm; diameter at right angles to that plane 10 mm. 
Remarks. — A single large seed, differing from the rest in its large size and elongate form. 


Family Anacardiaceae 


Section Spondieae (ENGLER) 
Genus Antrocaryon PIERRE 
Antrocaryon pulchrum n. sp. 
(Pl. 20, figs. 11—14) 


Diagnosis. — Endocarp sub-globular with greatest diameter at equator, roundly pentagonal 
with five locules arranged symmetrically round central axis in angles of pentagon. Locules delimited 
by a compact thin layer of endocarp lie in cavities opening above to exterior by large elongate oval 
apertures closed by plugs. Five small pear-shaped apertures at base alternating with large apertures. 
Endocarp perforated by numerous, irregular small lacunae appearing as pores on surface. Height of 
endocarp 13 mm; diameter 15 mm. 

Holotype. — V. 33762. Paratype, P.B. 16. 

Description. — Endocarp sub-globose with the greatest diameter at the equator, roundly penta- 
gonal with five one-seeded locules arranged symmetrically around a central axis and opening to the 
exterior by large elongate-oval apertures which are closed by thick wedge-shaped plugs. The apertures 
are arranged in a ring between the apex and the equator with the long axis of each radiating from the 
apex to an angle of the pentagon. They are separated by longitudinal rows of small pores which radiate 
from the apex and extend for about two-thirds of the length of the apertures. There are also five small 
pear-shaped apertures encircling the basal attachment and alternating with the large ones. The endocarp 
is formed of a mass of fibres which radiate from the apex over the surface, those encircling each aper- 


ture combining at its base to form a thick strand or bundle. The five bundles thus formed pass down 
through the surface of the endocarp to the base where they terminate on the margin of the attachment 
area. The five small basal apertures are situated between the ends of the bundles. In transverse section 


each bundle appears as a thick cap on the external margin of the locule. The area between the bundles 
and the locules is occupied by a network of anastomosing transverse fibres which diverge from the main 
strands along their length. The entire endocarp is perforated by irregular small lacunae which appear 
as numerous pores on the surface. The locules are oval in transverse section and elongate longitudinally, 
slightly curved above to open into the apertures. Where the oval plug is missing the closed apex of the 
locule is seen to be divided medianly by a longitudinal ridge. The outline of a seed in transverse section 
can be seen within a locule in the cut section (Pl. 20, fig. 14). The seed conforms in shape to the locule 


except at the outer margin where it is indented. Height of endocarp 13 mm; diameter 15 mm. 


Remarks. — About thirty endocarps in a fairly good state of preservation, some showing the 
fibres forming the endocarp wall. They are often compressed in a longitudinal direction so that the true 
shape has been lost, and a number are worn so that the more resistant fibre bundles stand out as ribs. 
In one specimen the fibres are missing leaving a broad groove in place of each bundle. 

Affinities. — There can be no doubt that these very beautiful endocarps belong to the section 
Spondieae of the family Anacardiaceae. In this section of the family the hard woody fibrous endocarps 
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1 axis and 
may be one to many-loculed. When many-loculed the locules are arranged round a central axis 


open for germination by large round or oval apertures which may be closed by plugs a form part 
of the endocarp. The apertures and plugs are part of an interesting mecha ist develope N genera in 
the Spondieae for seed protection and later for liberation on germination. In one group of genera ig 
this section, besides the large apertures comrnunicating with the locules, a are other smaller ones 
which do not, but only lead into the substance of the endocarp. Among living genera the number of 
locules and the shape of the endocarp are variable characters but the number, Loue and position of 
these small apertures, while varying with the genus, appear to be stable and persistent characters. Of 
the genera in the section with endocarps available for study at Kew, two, LONG and Antrocaryon 
appear to resemble the fossil most closely. Both are five-loculed with five large apical apertures alternat- 
ing with five small basal ones arranged in the same manner. Poupartia has longitudinal rows of small 
pores alternating with the large apertures as in the fossil, while the endocarps of Antrocaryon are per- 
forated with similar small lacunae. The endocarps of Poupartia tend to be spherical but those of Antro- 
caryon resemble the fossil in being roundly pentagonal, although considerably larger. Apart from the | 
greater size of the endocarps Antrocaryon is the genus with which the fossil shows the closest affinity. 


Fig. 1. Diagrammatic longitudinal section through Antrocaryon pulchrum 
showing the position of the endocarp “boxes” (end.) within the mesocarp 
(mes.), the apical plugs (p.) and locule (loc.). 


The endocarps of three species have been examined, of these A. amazonicum (E. tropical S. America) 
and A. micraster (tropical Africa) are similar but for their size. The third species, A. klaineanum (tropical 
Africa) has a central hard portion containing the locules corresponding in size and shape to the fossil | 
but this is surrounded by five large parenchymatous prominences alternating with the locules. Hm 
(1937) has described the structure of fruits of Antrocaryon in considerable detail. The large pentagonal 
stone is enclosed in the centre of a fleshy mesocarp with an outer exocarpic skin so that the complete fruit 
somewhat resembles an apple in shape. He interprets the mesocarp as existing in two forms; the outer | 
fleshy part and the hard fibrous, sponge-like part of which the greater portion of the stone is composed. | 
The endocarp forms the five “boxes” which contain the seeds. These are fused with each other and with | 
the mesocarp at the base of the stone but diverge outwards towards the apex, the upper parts lying in 
cavities in the mesocarp. The top of each box is flattened and presses against the inside of the hard lid 
or plug which seals the aperture in the mesocarp. The thickened apex of the endocarp splits along a 
median, longitudinal line to permit the egress of the radicle. This median split is comparable with the 
ridge seen in the fossils (Pl. 20, figs. 11, 12) when the plug is missing. Thus in these fruits the seed is 
doubly protected, being enclosed in a closed box within a sealed cavity. The divergence of the locules | 
towards the apex of the stone is well seen in a longitudinally fractured fossil (Text-fig. 1). This specimen | 
also shows the thickness of the wedge-shaped plugs, which can be judged from the depth of the apertures | 
in specimens where some or all of these are missing. The longitudinal rows of small pores between the | 
apertures are only seen in a few specimens, as are the other pores which are scattered over the whole | 
surface of the stone. This is probably related to the degree to which the structure has been worn. The | 
only apparent difference, therefore, between the fossils and Recent endocarps of the genus Antrocaryon | 
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is in the much greater size of the living specimens which are about three times as large as the fossils. 
A. micraster is about 3.5 cm in diameter and 3 cm high, while A. amazonicum is 3.5 cm in diameter and 
2 cm high. As size alone cannot constitute a generic distinction the fossils have been referred after much 
hesitation to the genus, as a new species. The external characters of these endocarps make the fossils 
some of the most distinctive and easily recognisable so far found. The specimens are particularly 
remarkable in that they have provided abundant evidence of the internal as well as the external 
structure of the fruit (Pl. 20, fig. 14), a rare occurrence in fossils from these deposits. The endocarps 
come from the main horizons on Rusinga Island and from Mfwanganu. Antrocaryon micraster is a tall 
tree growing in, or on the edge of, forests. 


Genus Odina Roxs. 
Odina miocenica n.sp. 
(Pl. 20, figs. 15, 16) 


Diagnosis. — Endocarp sub-ovate, much compressed laterally, one-loculed. 

Length 8—10 mm; breadth 6—7 mm; dorsiventral thickness 3 mm. 

Holotype. — V. 33763. Paratype, P.B. 17. 

Description. — Endocarp sub-ovate in outline with one margin convex and the other straight. 
One end is obliquely truncate marking the position of the terminal attachment, and the whole endocarp 
is much compressed laterally. One-loculed by abortion, the locules originally lying parallel to each other 
and to the faces of the endocarp. The locule is lenticular in transverse section and elongate longitudinally. 
The thick woody endocarp wall is composed of massive strands of fine fibres which curve and branch 
to enclose deep hollows of varying shapes and sizes. There are about eight of these on each face. The 
fibres form a thick continuous strand along the convex margin. Length of endocarp 10 mm; breadth 
7 mm; thickness 3 mm. 

Remarks. — Thirteen endocarps nearly all showing at least some trace of the highly characteristic 
fibres. No seeds have been preserved and no internal structure of the endocarp beyond the outline of 
the locule. 

Affinities. — There was found to be a strong superficial resemblance between the fossils and 
endocarps belonging to the genus Odina in the family Anacardiaceae. Detailed examination of the 
structure of the fossil endocarps revealed that the hollows in the sculptured surface were surrounded 

| by thick strands of fine fibres. The manner in which these fibres curve and branch to enclose the hollows 
| can be exactly matched in the endocarps of Odina and is a highly characteristic feature of the section 
|Spondieae to which this genus belongs. In the living endocarps the hollows are filled with paren- 
| chymatous tissue. As many as four locules are found in the genus but frequently two or three are 
completely abortive so that the fruit appears to be one-loculed as does the fossil. Many species of Odina 
have fruits which are comparable in size and form with the fossils. Of the tropical African species 
examined, several, Odina fulva Encı., O. edulis Sanp., O. schimperi Hocust. ex A. Ricu., O. welwitschii 
‘Hiern. and O. stuhlmannii Encı. closely resemble the fossils. Of these Odina stuhlmannii has endo- 
carps of a similar range of size; 8—-12 mm long, 5.5—7 mm broad and 3—3.5 mm thick (fossils; 
8—10 mm long, 6—7 mm broad and 3 mm thick) with a similar appearance in transverse section, being 
one-loculed by abortion, and like the fossils have about eight hollows in each face. While it is not possible 
to associate the fossil with a single living species there can be no doubt that it does belong to the genus 
Odina within the family Anacardiaceae. In the absence of any indication of the structure of the seed, 
the very characteristic form of the endocarp wall together with the other structures preserved is suffi- 
ciently distinctive to permit the fossil to be described as Odina miocenica, a new species. Odina is a large 
genus of small trees and shrubs which usually inhabit open situations but occasionally form undershrubs 
in forest. It has many species in tropical Africa at the present day. Odina stuhlmannii is a tree of 35 to 
45 feet, growing in the scattered tree vegetation of open grassland, 
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Family Connaraceae 


Genus Cnestis Linn. 
Cnestis rusingensis n. sp. 
(Pl. 20, fig. 7) 


Diagnosis. — Fruit curved, or bent through right angle (approximately) into hook-shape so 
that proximal limb normally twice length of distal limb. Inflated, especially near base, and tapering 
towards apex. Ornament of series of slightly sinuous, discontinuous longitudinal de parallel with 
margins of fruit and covering whole surface. Stipitate. Length along axis of fruit 27 mm; maximum | 
breadth in plane of symmetry 10 mm; maximum thickness at right angles to plane of symmetry 8 mm. 

Holotype. — V. 33764. Paratype, P.B. 18. 

Description. — Fruit, bisymmetric about a plane passing through the upper, ventral, margin 
which is marked by a deep suture. Curved or bent into a hook shape so that the proximal limb of the 
hook is normally about twice as long as the distal one. The angle between the two limbs usually 
approximates to a right angle but occasionally it may be decidedly acute or obtuse. Sometimes the 
distal limb may have a more definite hooked form instead of being straight. The well defined suture, | 
which extends along the whole length of the fruit, marks the line of dehiscence into two similar, sym- _ 
metric valves. The fruit is attached basally by a short collared stalk (? reduced calyx). In most speci- 
mens this is missing leaving a horse-shoe shaped scar, the open end of the horse-shoe being towards 
the suture. The whole fruit is somewhat inflated, especially towards the base of the thicker, proximal | 
limb, and tapers towards the apex. The ornament consists of a number of slightly sinuous, disconti- 
nuous, longitudinal ridges, parallel to the margins of the fruit and covering the whole surface. This 
surface layer is composed of well-defined equiaxial polygonal cells with superimposed longitudinal stria- 
tions. These cells are particularly clear in specimens with comparatively smooth surfaces, in which the 
outermost ridged layer has presumably been worn away. They may therefore represent an inner, and 
not the original outer layer of the fruit. The fruit is one-loculed. The locule conforms in outline to the 
fruit, but is considerably smaller, being surrounded by a thick layer of endocarp and mesocarp. Thus it 
is arcuate in longitudinal and ovate in transverse sections. The fruit appears to be composed of four 
layers. The outermost ridged mesocarp (?), which has already been described, tends to separate from the 
inner hard, woody endocarp. This is a thick compact, smooth, rather polished layer, composed of longi- 
tudinal branching fibres. In one specimen there is a layer of coarse polygonal parenchymatous cells 
which is rather difficult to place, but appears to lie within the thick fibrous layer. Finally there is the 
locule-lining (well preserved in V. 33793) which is also composed of longitudinally arranged branching 
fibres. There is no trace of a seed. 


Length along axis of fruit 27 mm; maximum breadth in plane of symmetry 10 mm; maximum 
thickness at right angles to plane of symmetry 8 mm. 

Remarks and affinities. — These characteristically shaped fruits very closely resemble those 
belonging to the Recent genus Cnestis of the family Connaraceae, and in particular two species C. ugan- 
densis and C. ferruginea, both tropical African in distribution. The similarity is so marked that a 
number of the fossils laid among a group of living fruits of C. ferruginea in Kew Herbarium proved 
practically indistinguishable, apart from a difference in colour and texture. Shape appears to constitute 
a specific difference within the genus; some fruits are much longer or less definitely hook-shaped than 
others. The fruits of Cnestis (and of the family) are one-seeded follicles dehiscing along the ventral 
suture. The structure of the fruit is very similar to that already described from the fossils. It consists | 
of an outer fleshy mesocarp which is ridged and corrugated on the surface. The ridges are more sinuous 
than those of the fossils and are lined with numerous hairs so that the surface has a velvety appearance. 
Where this surface has been rubbed there are indications of polygonal cells similar to those seen in the 
fossils. Within the mesocarp, and readily separable from it, is the very thick, hard, woody endocarp. | 
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This very compact smooth layer is composed of closely packed bundles of branching longitudinally 
Brranged fibres. The locule is surrounded by a light-coloured layer of parenchymatous tissue which 
thins out towards the suture, so that in a longitudinal section it can only be seen on the lower margin 
of the locule. The locule-lining is again composed of longitudinal branching fibres and can be exactly 
matched in the fossils. The single arillate seed is surrounded by numerous hairs which radiate into the 
locule from its upper and lower margins. In a few fossils there are indications of striations radiating 
from the margins into the centre of the locule and it is possible that these might represent the hairs 
which are so characteristic of the living fruits. Thus a comparison of the internal structure, in so far 
as it is preserved in the fossils, with that of the living fruits bears out their close external similarity. 
The fossils have therefore been referred, as a new species, to the genus Cnestis. Members of the genus 
are either shrubs or climbers. Very often a species may be shrubby or a climber at different stages of 
its growth or in different habitats. This is the case with C. ferruginea which is variously described on 
herbarium sheets as; “shrub 5—10 feet” “straggling shrub” or “woody climber” common in “open parts 
and clearings in gallery forest”, in “secondary growth of closed forest” and in “savannah thickets”. The 
fruits are borne in groups of three to five and their scarlet colour and velvety appearance make them 
highly conspicuous. 


Family Leguminosae 


Genus Pterocarpus L. ? 
(Pl. 21, fig. 1) 


Description and Remarks. — Fruits, bisymmetric and markedly biconvex. Sub-circular in 
outline, with a flat marginal flange in the plane of symmetry. This flange is obviously broken irregularly 
on its outer margin and must represent a wing-like structure which was once far more extensive. It is 
coarsely striate, and slightly fluted, in a radial direction. The main convex body is highly rugose, the 
surface being covered by numerous, crowded, short projections. Each projection contains a circular scar 
and it is probable that they represent spine bases. This view is supported by the presence of broken 
spines lying on, and fused to, the surface. The fruits are one-loculed and probably contained a single seed. 


Greatest diameter of fruit 28 mm; least diameter 26 mm; thickness 15 mm. 


These fossils are reminiscent of certain one-seeded winged fruits of the family Leguminosae. For 
example, fruits of the Recent genus Pterocarpus in which the central part is covered with numerous 
spines, the margins being produced to form a very extensive circular wing surrounding the fruit body. 
There is a strong similarity in external appearance between the fossils and fruits belonging to this 
genus. The majority of Recent fruits are larger than the fossils but they can be exactly matched in size 
by some living species. It is not possible to make any exact determination on the basis of the evidence 
available but it seems probable that these fruits do belong, if not to Pterocarpus, then to some closely 
related leguminous genus. 


Genus? 
(Pl. 21, figs. 2—5) 


Description and Remarks. — Fragments of the valves of a long pod. The margins of the 
valves are almost parallel along the greater part of their length and converge towards the ends, one of 
which is asymmetrically rounded and the other is quite sharply pointed. It has not been possible to 
determine from the material available which of these represents the apical and which the basal end. 
The valves are ornamented externally by a series of very evenly spaced parallel ridges running 
diagonally across the surface. The ridges are emphasised by the deep troughs which separate them. 
They are striate along their length. Internally the valves are fairly deeply grooved along both margins. 
The surface is formed of very fine anastomosing fibres which are aligned diagonally across the valve, 


esp 


giving it a finely striate appearance. Large elongate rounded, sub-quadrangular depressions formed by 


the impressions of the seeds occupy most of the valves. They extend from margin to margin ve a 
very closely spaced except towards the ends of the valves. The longest axis is transverse, ana w 14 
they vary slightly in width they are always longer than broad. The valves are almost flat and only 


slightly twisted. Numerous small fragments have been found but it has only been possible in a few. 


cases to piece together a number of these fragments to make a more complete portion. This fragmen- 


tary state is probably due to the rather thin, flat nature of these fossils which undoubtedly represent 
pods belonging to the family Leguminosae. Owing to the extensive character of the family and to the 


inadequacy of the fossil material it is not possible to trace the relationship further. The valves are 


described as evidence of the presence of some representative of the family in the Miocene vegetation. 


Genus? 
(Pl. 21, figs. 6, 7) 


Description and Remarks. — Seed, bisymmetric and biconvex but flattened laterally. | 
Approximately bean-shaped and hooked at the base due to a deep excavation on the ventral margin | 
which contains the hilar scar. The dorsal margin is markedly curved and the base tends to be more | 


rounded than the apex. The ventral margin above the hilum is practically straight. The large, conspics | 
uous elongate oval hilar scar occupies about a quarter of the seed, one end being situated at the middle 


of the ventral margin. It is surrounded by a thick rim and is divided longitudinally by a median suture. — 


This suture is continuous with one in the floor of the deep groove which occupies the rest of the ventral 
margin above the hilum. The micropyle is a small pit adjacent to the lower end of the hilar scar. No 
cell-structure has been preserved. 

Length of the seed 20 mm; diameter 10 mm; thickness 5.5 mm. 

There are two similar seeds typical of those belonging to the family Leguminosae. As only the 
external form has been preserved it is impossible to make a close determination. 


Family Cucurbitaceae 


Genus Lagenaria Scr. 
Lagenaria cruciformis n. sp. 
(Pl. 21, fig. 8) 


Diagnosis. — Seed elongate obovate in outline, narrowing towards short obliquely truncate 
basal margin. Apex truncate but apical margins modified by three lobes, one terminal, two lateral, 
giving seed a cruciform appearance. Major part both faces occupied by raised central area corresponding 
to seed in outline and surrounded by smooth margin except at base. Central concavity of area bounded 
on three sides by slightly raised smooth, broad, thickened marginal band. Concavity open to hilar 
margin at base. Length of seed 11.5 mm; greatest breadth 8 mm; thickness 3 mm. 


Holotype. — V. 33765. Paratype, P.B. 19. 


Description. — Seed, bisymmetric about a plane passing through the margins and flattened in 
the plane of symmetry. Elongate obovate in outline, narrowing towards the base and truncate at the 


apex. The short, obliquely truncate, basal margin contains the hilar scar. The other margins are modi- | 
fied by three lobes at the apical end, one terminal and two lateral, giving the seed a cruciform | 


appearance. The lobes are normally prominent, the apical one occupying the entire margin, but they 
may be less well developed or reduced by abrasion. Their outer margins are usually truncated. The 
major part of both faces is occupied by a raised central area, corresponding to the seed in outline, and 
surrounded by a smooth margin except at the base. This area consists of a slightly raised broad, 
thickened marginal band surrounding on three sides a fairly deep central concavity. The narrow base 
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of the cavity is open to the hilar margin. Occasionally the margin of the area appears to be crenulate, 
but it is normally smooth. The seed splits, for germination, along the margins into two symmetric 
valves. The internal cavity corresponds to the seed in outline but is very narrow in the centre. This may 
be due to the lateral collapse of the seed after the decay of the embryo and thus the depth of the central 
Cavity may well be exaggerated. The testa is seen in cross section to be formed of a comparatively thin 
outer and a thick inner layer. A fine line within the inner layer may represent the tegmen. Unfortuna- 
tely no trace of cell-structure has been found. 

Length of seed 11.5 mm; greatest breadth 8 mm; thickness 3 mm. 

Remarks and affinities. — These characteristic seeds with their flattened bisymmetric form 
and obliquely truncated hilar margin undoubtedly belong to the family Cucurbitaceae. While no trace 
of the terminal chalaza and marginal raphe of these anatropous seeds has been found in the fossils 
there can be no doubt where their affinity lies. Seeds of the family have a thin outer layer of testa 
formed of coarse, elongate cells, arranged in a columnar manner. The thick, main layer is composed of 
rather loose spongy cells and the tegmen is striate. The embryo conforms in outline to the cavity. The 
fossils closely resemble seeds of the palaeotropical genus Lagenaria which have the same raised central 
area and apical lobes. The development of these lobes appears to constitute a specific difference and in 
many species only the two lateral ones are developed. The central area, although always present, is 
often less distinctly raised from the rest of the seed and it may be that the degree of separation has 
been emphasised by fossilisation. In some species the areas are continuous over the apical margin instead 
of being separate entities. The Recent seeds vary in size, but the fossils can be exactly matched in this 
respect by a number of species. It is of interest to note that seeds of three distinct species of Lagenaria 
which were examined in connection with this work were absolutely identical and could not possibly 
have been distinguished from each other. In view of the evidence listed above, although there is only 
external form on which to base the determination there seems every justification for referring the 
fossils to the genus as a new species, Lagenaria cruciformis. Lagenaria is a genus of climbers. 


Genus Cucurbitospermum nov. 


Diagnosis. — A form-genus denoting seeds referable to Cucurbitaceae of which the nearer 
relationship has not been traced. 


Cucurbitospermum rusingense n. sp. 
(Pl. 21, fig. 9) 


Diagnosis. — Seed smooth, elongate obovate in outline, much flattened. Length 7 to 9.5 mm; 
greatest diameter 4 to 5 mm; thickness 1 mm. 

Holotype. — V. 33766. Paratype, P.B. 20. 

Description. — Seed, bisymmetric about a plane passing through the margins, and much 
flattened in the plane of symmetry. Elongate obovate in outline, rounded at the apex and narrowing 
towards the short, obliquely truncate basal margin. This margin is occupied by the elliptical hilar scar 
and the two faces of the seed tend to gape at this end. The surface is smooth, the only differentiation 
being into a slightly raised area on each face separated from the margin by a narrow band. The seeds 
are abraded and although there are indications of cell-structure in the form of variously orientated 
striations it is too complicated for interpretation and it seems probable that more than one layer of the 
testa is involved. A small patch of coarse elongate fibrous cells is preserved on one seed. 

Length of seeds 7 to 9.5 mm; greatest diameter 4 to 5 mm; thickness 1 mm. 

Remarks. — While these small seeds clearly belong to the family Cucurbitaceae it has not been 
possible to associate them with any living genus on the limited evidence available. Smooth seeds with 
this form are fairly common in the family, for example, those of Cucumis which exactly resemble the 
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fossils, having a raised central area surrounded by a marginal band, although the few species examined 
are much larger than the fossils. They have therefore been referred to the form-genus Cucurbitospermum 
> 


to indicate their position within the family. 


Cucurbitospermum sp. 
(PL 21, fig. 10) 


Description. — Part of a seed, bisymmetric about a plane passing through the margins and Ei) 
fiattened in the plane of symmetry. Originally elongate obovate in outline, truncated at the apex and | 
narrowing slightly towards the short, obliquely truncated hilar margin. The thick margins are marked 
by paired tubercles at intervals along their length giving a crenulate appearance to the outline of the 
seed. The line of separation into two symmetrical valves is marked by a longitudinal median groove 
passing between the tubercles. There are three major pairs on either lateral margin and a pair at both 
ends of the short apical margin so that it appears to be notched by a depression. The centre of each 
face is occupied by a slightly raised area which corresponds to the seed in outline, its crenulate margin 
following the crenulations of the seed. The cavity conforms in outline to the seed. The thick wall is 
apparently formed of a thicker inner and thinner outer layer. 

Length of seed 17 mm; diameter 9 mm; thickness 4 mm. 

Remarks. — Two incomplete seeds, each with about a third missing, which by their form 
obviously belong to the family Cucurbitaceae. They are considerably larger than the other fossil seeds 
already described and differ further in having crenulate margins. They most resemble seeds of the 
Recent genus Trichosanthes. There is a particularly strong resemblance in size and general appearance 
between the fossils and seeds of T. anguina L. As, however, Trichosanthes is an Indo-Malayan genus it 
may be that there are other more comparable genera the seeds of which have not yet been seen. Mean- 
while the specimens are referred to the family Cucurbitaceae in the hope that more complete material 
will be found which would enable a closer determination to be made. 


Family Oleaceae 


Genus Schreberoidea nov. 


gnosis. — Endocarp pear-shaped with flat truncated apex having central notch, and nar- 
g towards basal attachment. Bisymmetric about plane passing through margins of two equal 
valves. Valves convex in centre but flatter towards apex. One-loculed by abortion, the fertile locule 
occupying the entire endocarp. Line of dehiscence along apex and lateral margin of developed locule 
marked by deep groove. Valves deeply concave internally with broad flat sutures along apical and 
lateral margins. Deep funicular canal leading obliquely from basal attachment to base of abortive locule. 
Pattern of delicate fibres on surface of endocarp, forming parallel, unbranched ribs towards base, and 

ranching to give network at apex. Length of endocarp 19 mm; diameter in plane of symmetry 12 mm; 
greatest diameter at right angles to plane of symmetry 8.5 mm. 


Type species. — Schreberoidea pyriformis n. sp. 


Schreberoidea pyriformis n. sp. 
(Pl. 21, figs. 11—14) 


Diagnosis. — That of the genus. 
Syntypes. — V. 3376768. Paratypes, P. B. 21022: 
Description. — Endocarp, pear-shaped with a flat truncated apex and narrowing at the base 


towards the point of attachment. Bisymmetric about a plane of symmetry which passes through the 
margins of the two equal valves. The valves are convex in the centre-but flatter towards the apex and 
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the apical part of the lateral margins. The centre of the apical margin is marked by a small notch or 


depression. The valves separate along their margins, the line of dehiscence being marked by a narrow 


groove, indicating a suture, along the apical and one lateral margin. The surface of the endocarp is 
covered with a pattern of delicate fibres. These form parallel unbranched ribs towards the base and 
branch apically to give a network (Pl. 21, figs. 12, 13). The endocarp is one-loculed by abortion, the fertile 
locule occupying the entire endocarp. Internally the valves are deeply concave with a broad flat suture 
along the apex and both the lateral margins. On the margin without the external groove the plane of 
suture is much broader due to the incorporation of the septum dividing the abortive and fertile locules. 
The locules were thus originally separated by a median septum at right angles to the plane of dehiscence 
of the valves. A broad funicular canal leads obliquely from the basal attachment to the base of the 
abortive locule (Pl. 21, fig. 14). No actual cell-structure has been preserved, but there are indications of 
a transverse alignment of the structure of the locule-lining. This appears as a very thin, but distinct, 
layer in transversely fractured specimens (Text-fig. 2). 

Length of endocarp 19 mm; diameter in plane of symmetry 12 mm; greatest diameter at right angles 
to plane of symmetry 8.5 mm. 


Ss. p. end. 


Fig. 2. Diagrammatic transverse section through Schreberoidea pyriformis 
showing the locule (1.), locule-lining (1.1.), external groove (ex. g.), broad 
suture plane (s. p.) and endocarp (end.). 


Remarks and affinities. — About fifty endocarps, all in a reasonably good state of preser- 
vation. Some are complete, but a number of separate valves have also been found. For some time these 
fossils were difficult to understand until it was discovered that they were one-loculed by abortion. Some 
genera of the family Oleaceae have fruits with an abortive locule, for example Olea, which was examined 
and found to resemble the fossil in both transverse and longitudinal sections, being one-loculed by 
abortion with the resulting oblique funicular canal. It was also found that the fibres covering the sur- 
face of endocarps belonging to this genus correspond exactly with those of the fossils. The other genera 
in this family represented by fruits in Kew Herbarium were then examined, paying particular attention 
to those which are tropical African in distribution. The genus Schrebera was found to have fruits which 
resemble the fossils in their external form, although the living fruits tend to be larger, and long and 
thin, rather than short and broad like the fossils. But the living fruits are two-loculed, the locules being 
separated by a median septum at right angles to the plane of dehiscence of the valves. This septum 
would leave a scar if removed and its presence is further indicated by the alignment of the fibres in the 
suture beneath the apical notch with which the septum is associated. Although all the species of 
Schrebera with fruits available for study were examined none showed abortion of the locules. The 
nearest approach to the fossil was a single specimen labelled Schrebera sp. aff. S. goetzeanae Gite. and 
S. mazoense S. Moore (S. tropical Africa) in which the septum was inclined to one margin. Did this indi- 
cate that one locule was developing at the expense of the other or was it merely accidental? Schrebera 
has several winged seeds in each locule. As would be expected where two locules are developed, dehis- 
cence in the living fruits takes place evenly across the apex and along both the lateral margins. In the 
fossils the separation is along the apical and the lateral margin associated with the single locule. No 
trace of the locule-lining of transversely arranged fibres (so characteristic of the family Oleaceae) has 
been preserved in the fossils, although there are faint indications of a transverse structure. The trans- 
verse sections of both the fossil and living endocarps are closely comparable, both showing the abortive 
nature of the locules and the very thin, distinct, layer of the locule-lining within the thick (woody) 


cteristic “swirling” fibres seen on the surface of the 


sutures in Schrebera has been found. In spite of these differences the similarity in form between the 
fossil and living endocarps remains very striking. In Schrebera the shape of the fruit appears to ome 
a specific difference. Some resemble the fossils, while others are pointed at the apex, or almost seat ' 
and some have very narrow, or even lack, sutures. Those of S.alata (Hocust.) WELw. most closely resemb e 
the fossils but are not exactly similar. A number of the species belonging to the genus occur in tropical 
Africa, including S. alata, which is a tree of about forty feet growing on the edge of forests. Although 
an extensive search has been made, no living genus has so far been found to combine the characters of 
Schrebera with the abortively one-loculed condition found in other members of the Oleaceae, for example, 
in Olea. There can be no doubt, however, that the fossils do belong to this family and they have there- 
fore been placed in a new genus, Schreberoidea, to indicate their close similarity to the living genus. 
This apparent recombination of generic characters within the family suggests that the fossils may 


represent an extinct genus. 


endocarp. Similarly no trace of the highly chara 


Family Apocynaceae? 
Genus Leakeyia nov. 


Diagnosis. — Fruit with two centrally placed parallel one-seeded locules each having a dorsal 
germination valve which bears a large float-like cavity on its outer surface. Raphe ventral. 
Type species. — Leakeyia vesiculosa n. sp. 


Leakeyia vesiculosa n. sp. 
(Pl. 21, figs. 15—21) 


Diagnosis. — As for genus. 

Syntypes. — V. 33769—73. Paratypes, P. B. 23—25. 

Description. — Fruit ovoid, bisymmetrical and biconvex. It has two centrally placed locules 
with adjoining cavities lying in the same plane of symmetry. The position of the locules is indicated 
externally by a prominent ridge, the vertical septum between them being marked by a median groove. 
Each locule contains a single seed, which is liberated by the separating off of a large globular cavity, 
the outer wall of the locule being the inner wall of the cavity. The locule ridge is blunt and rounded at 
one end and pointed at the other, the point extending beyond the rest of the fruit. It is composed of 
the pointed ends of the ventral and dorsal faces of the ridge and the openings of the two locules. The 
thick endocarp wall is composed of very coarse thick, plate-like, transverse fibres, apparently varying 
in hardness. In some weathered specimens the fibres are clearly seen as thick transverse bars separated 
by pockets. The only vertical ridges are the margins of the locule walls. In longitudinal section the fibres 
appear as coarse transversely radiating strands. When fully developed the two locules are similar in 
size and appearance, but occasionally one is abortive. They are elongate-oval in longitudinal section and 
somewhat kidney-shaped in transverse section, being concave towards the cavity. There is a funnel- 
like canal in the thick wall at the end of the locule corresponding to the pointed end of the external 
ridge. This probably marks the stylar canal. The locule-lining is composed of equiaxial cells which 
appear convex towards the locule. The seed conforms in shape and size to the locule, and is attached 
terminally. A very coarse fibre (raphe?) giving off branches on both sides along its length lies in the 
centre of the concave face (as in Apocynaceae). The testa is composed of fine cells elongated in a longi- 
tudinal direction and diverging slightly from the centre of the seed. The large globular cavities are some- 
what semicircular in transverse section. One is often larger than the other. In some specimens at least 
one cavity appears to have an opening to the exterior along the margin of the endocarp. The cavities are 


lined with transverse fibres. Average diameter in plane of symmetry 13 mm; at right angles to plane 
of symmetry 5 mm. = 


Remarks. — One of the most abundant fossils in the collection. The endocarps are found complete 
or, more frequently, separated into component parts. They are preserved in two forms, either (a) with 
hollow locules and cavities (frequently filled with crystals) or (b) as casts of the locules and cavities 
with the outer layers of the endocarp apparently either entirely or partly worn away. They readily 
separate into three parts; the locule ridge and the two cavities. The locules may remain attached or 
further separate as single units. In the case of preservation (b) the entities are cavity and seed casts, 
the latter normally remaining attached in pairs, hence only the one concave face is available for study. 
The cavities appear to represent some kind of “float” or “bladder” indicating that the fruits were adapted 
for distribution by water. This suggests that the plants which bore them probably grew on banks over- 
hanging a river or lake. The abundance of the endocarps suggests that each plant probably produced 
many fruits. The most abundant endocarps are intermediate in size between some which are considerably 
smaller and a few larger ones. The only comparable genus so far seen is Ochrosia of the family Apo- 
cynaceae. There is a strong superficial resemblance with some species but the cavities, where present, 
are very small and do not make a conspicuous feature as in the fossil. The endocarps of Ochrosia are 
fibrous and the placenta is produced as a false septum between the seeds. This could correspond to 
the vertical septum between the locules in the fossil. Fruits of Ochrosia dehisce into two dorsiventral 
valves and although the fossil shows a few signs of being two-partite in this plane (apparent marginal 
opening of cavities, and separate termination of the two faces of the locule ridge at one end) there is no 
marked marginal line of weakness. The ease with which the “floats” separate from the main body of the 
endocarp may indicate that they represent enlarged valves detaching to liberate the seeds. Ochrosia, 
a littoral plant, is palaeotropical in distribution but does not extend into Africa. It is a genus of trees, in 
contrast with the majority of Apocynaceae which are lianes. In the absence of an identical living genus 
a new generic name, Leakeyia, has been given in honour of Dr. L. S. B. Leakey, the finder of this flora. 


Family Lauraceae? 


Genus? 
(Pl. 21, fig. 22) 


Description. — Fruit, berry? sub-globular with a well-defined cup-shaped cupule enclosing 
about two-thirds of the fruit. The cupule, which is apparently formed from an enlarged receptacle, 
narrows to a flat circular base in the centre of which is the stalk. The exposed part of the fruit is dome- 
shaped with a conspicuous raised circular stylar scar in the centre. No cell-structure has been seen. 


Length of fruit 8.5 mm; breadth of fruit (diameter) 9 mm. 


Remarks. — Three specimens, all of the same size and appearance, except that one differs in 
having a smaller and rather differently shaped cupule. In it the relative proportions of cupule to fruit 
(7/3 : 1/3) are reversed with the result that the cupule appears less cup-shaped. The cupule is also wrinkled 
and has a series of ribs radiating from the stalk. Where the outer layer is missing these are represented 
as furrows or grooves instead. Apart from these differences the specimen so closely resembles the other 
two, especially in its dimensions, that at present it has been grouped with them. All three are preserved 
in crystalline calcite which has not retained any impression of cell-structure. 


Although there is no evidence available apart from that of the external form; cupulate fruits of this 
type are so characteristic of the family Lauraceae that they have been provisionally assigned to it. 


Family Euphorbiaceae 


Genus Euphorbiotheca Reıp & CHANDLER 1933 
Euphorbiotheca calystatica n. sp. 
(Pl. 21, figs. 23, 24) 


Diagnosis. — Fruit three-loculed capsule, sub-globose, narrowing at base and flattened at apex. 
Three ovoid segments delimited by deep grooves and divided longitudinally by Hau grooves which are 
more marked at the apex. Thin persistent calyx enclosing half of fruit, detaching to peeve triangular 
basal scar. Persistent tri-partite stylar base at apex. Walls of coarse fibres directed obliquely upwards 
from fainter septicidal to strong loculicidal groove. Length of fruit 7 mm; greatest diameter 7.5 mm. 

Syntypes. — V. 33774—75. Paratype, P.B. 26. 

Description. — Fruit, a three-loculed capsule, sub-globose, narrowing at the base and flattened 
at the apex. The three ovoid segments are delimited by well defined grooves. A thin, persistent calyx, 
through which the outline of the valves is clearly visible, envelopes the lower half of the LEA This 
detaches leaving a large triangular basal scar. Each segment is divided longitudinally by a faint groove 
indicating that both septicidal and loculicidal dehiscence occurs. This groove is most marked at the 
apex of each segment. The remains of a persistent tri-partite stylar base are preserved at the apex. 
Each part overlies the median groove of a segment. The capsule is formed of coarse fibres which are 
directed obliquely upwards from the centre of each segment towards the limiting grooves. Thus they 
are in the form of a V on each segment with a corresponding inverted V over the deep grooves. The 
fibres tend to converge towards the middle of the faint median groove. 

Length of fruit 7 mm; greatest diameter 7.5 mm. 

Remarks. — These three-partite capsules resemble those found in the family Euphorbiaceae. 
The arrangement of the fibres associated with both loculicidal and septicidal dehiscence is highly 
characteristic, as is also the triangular basal scar. Some difficulty was experienced because the align- 
ment of the fibres appeared to be an inversion of the normal arrangement in the family. This is an 
oblique upward passage from the septicidal towards the loculicidal groove. Thus the fibres form a V 
over the loculicidal groove and an inverted V over the septicidal groove. The deeper grooves delimiting 
the segments in the fossils were taken to indicate a primary septicidal dehiscence, possibly into cocci 
as is very common in this family. The fainter grooves then represent a secondary loculicidal dehiscence. 
This is supported by the converging of the fibres already noted. In Recent fruits this is associated with 
the passage to the exterior of fibres from the central axis of the fruit and thus indicates the septal 
groove. It has not been possible to associate this rather common type of fruit with any particular genus 
within the very extensive family. It has accordingly been referred to the form-genus Euphorbiotheca 
Remp & CHANDLER, which includes dehiscent fruits referable to the family Euphorbiaceae, the nearer 
affinities of which are not known. It is unfortunate that most of these fruits are preserved in a highly 


crystalline matrix so that although a number have been fractured no information about their internal 
structure has been obtained. 


Euphorbiotheca pulchra n. sp. 
(Pl. 21, figs. 25, 26) 


Diagnosis. — Fruit three-loculed capsule, sub-globose, deeply three-lobed, flattened at both 
base and apex. Lobes divided medianly by strong longitudinal grooves. Also grooves in depressions 
between lobes, indicating probable loculicidal and septicidal dehiscence. Persistent sepals at base in 
angles between lobes. Tri-partite stylar base at apex. Length of fruit 4.5 mm; greatest diameter 6 mm. 

Holotype. — V. 33776. Paratype, P. B. 27. 

Description. — Fruit a three-loculed capsule, sub-globose and deeply three-lobed, flattened at 
both base and apex. Each lobe is divided by a strong median longitudinal groove which occasionally 
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appears as a ridge due to adherant matrix. A second set of grooves lie in the depressions between the 

lobes but these are less marked. The six grooves probably indicate that both loculicidal and septicidal 

dehiscence occurs. The three persistent sepals lie in the angles between the lobes at the base of the 

fruit. The rather thick stalk leaves a large circular basal scar. The tri-partite persistent stylar base is 

in the form of three distinct knobs which alternate with the sepals and overlie the lobes of the fruit. 

There are indications that the capsule is formed of coarse fibres but these are too indistinct to be described. 
Length of seed 4.5 mm; greatest diameter 6 mm. 


Remarks. — These tiny fruits represent a form of capsule that is typical of a large section of the 
family Euphorbiaceae. Unfortunately the only available evidence is given by the external form which 
can be exactly matched in species of Euphorbia. The fruits have been named Euphorbiotheca pulchra 
because of their beautiful external preservation with the stalk, sepals and stylar base intact. 


Genus Euphorbiospermum Rew & CHanpLer 1933 
Euphorbiospermum rhynchonelloides n. sp. 
(Pl. 21, figs. 27—30) 


Diagnosis. — Seed anatropous, sub-obovoid, biconvex, slightly truncated and flattened at hilar 
end with deep facet on ventral side. Deep groove indicating position of raphe median on ventral face. 
Chalaza small, deep circular depression terminal at rounded end. Thick testa of three layers of equi- 
axial, polygonal and radially columnar cells. Thicker middle layer cells coarser and columns curved in 
parts. Branching fibres radiate from chalaza and converge on hilum in grooves in innermost layer. 
Ornament of coarse radial ribs. Length of seed 13 mm; breadth 12 mm; dorsi-ventral thickness 9 mm. 

Syntypes. — V. 33777—80. Paratypes, P. B. 28, 29. 


Description. — Seed, sub-obovoid, biconvex, the dorsal face is usually more convex and tends 
to curve over the ventral one. The seed is slightly truncated at the hilar end with a facet on the ventral 
face so that the hilar margin is somewhat flattened at right angles to the dorsi-ventral plane and appears 
to be drawn out. The two faces frequently separate and gape along this margin. A short projection in 
the centre of the margin probably represents the micropyle. The facet on the ventral face is a deeply 
excavated hollow from which a deep median groove leads to the apex of the seed giving this face a 
distinctly bilobed appearance. Although this, and the groove, is less marked in some specimens than 
in others. The groove indicates the position of the raphe. The seed is anatropous with a deep circular 
depression representing the chalaza at the rounded apex. This depression is normally extremely small 
in contrast to the size of the seed and consequently hard to find. But in one abraded specimen, recently 
obtained, a large circular scar has been preserved in this position. The very thick testa is apparently 
composed of three layers. Different layers are preserved in different specimens so that it is difficult to 
interpret the structure accurately. It appears to consist of an outer layer which tends to break away 
and is not often preserved. A middle, very thick, layer which is the outermost one found in the majority 
of the specimens, and an inner, somewhat thinner, layer next to the albumen which may be a distinct 
integument. There is an ornament of coarse ridges radiating from the region of the chalaza over the sur- 
face of the seed. The broad ridges separated by shallow troughs give it a corrugated appearance. This 
probably represents the surface of the thick middle layer. Where the outermost layer is preserved the 
ridges are connected by less distinct transverse ribs so that the surface appears reticulate. The inner 
layer is smoother and is crossed by narrow, branching grooves which radiate from the chalaza and con- 
verge on the hilum. These grooves represent the impressions of fibres. In a few specimens a very smooth 
surface has been preserved which is also crossed by the grooves. It usually has portions of the inner 
layer adhering to it and probably represents the cast of the albumen. In a fractured specimen the cast 
of the albumen and cotyledons can be seen in longitudinal section (Textfig. 3). All the layers of the 
testa are composed superficially of equiaxial polygonal cells which are columnar in radial section. The 
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ser than those of the other two which are finer and almost 


rounded in surface view. The columns of the thin outer layer are finer than those ie ae oe 
which are curved in parts, especially where the layer is thickened, i.e. in the region of the : 
Length of seed 13 mm; breadth 12 mm; dorsi-ventral thickness 9 mm. ee mee 
Remarks. — Nearly three hundred of these seeds have been found. Their shape, wi 2 
facetted hilar end and median raphe, at once suggested the family Euphorbiaceae, but for a long ime 
the necessary evidence in support of this relationship was lacking. Columnar cells of the testa seen à 
radial section are found in several families, but in the Euphorbiaceae they are characteristically curve 
in parts. The curving in the Recent seeds is unmistakable but it was only after the examination of many 
natural and artificial sections that a small amount of curvature was found in the fossils. It is usually at 


cells of the middle layer appear to be coar 


Fig. 3. Diagrammatic longitudinal section through an internal cast of Euphorbio- 

spermum rhynchonelloides. f.col., fine columnar layer; c. col., coarse columnar 

layer; alb., albumen; cots., cotyledons. The thickened lines indicate cavities caused 
by shrinkage, now filled with matrix. 


the chalazal end where it is most marked in Recent species. Nowhere have the strong curves of the 
Recent seeds been found. Although the columns are finer than those in any Recent seed so far examined 
there can be no doubt that they are in fact curved. The polygonal character of the cells seen in surface 
view can be exactly matched in Recent seeds. Another serious obstacle to inclusion in the family 
Euphorbiaceae was the apparent lack of a chalazal scar. After prolonged search this was eventually 
discovered in a few specimens. It is much smaller than would be expected from the size of the seed. 
Recently a specimen has been obtained showing the large circular scar so characteristic of the family. 
The various layers of the testa, including the fibres of the inner part can be matched in Recent species 
and the longitudinal section, shown diagrammatically in Text-figure 3, might well be that of a living seed. 
In view of all the detailed evidence described above there can now be little doubt that the seeds belong 
to the Euphorbiaceae. The raphe normally lies on a ridge so that there are two facets at the hilar end, 
but as yet no Recent seed has been seen with a definite groove, although in many the ridge is very 
poorly defined. This appears to be the only distinction between fossil and living seeds. It has not been 
possible to make a thorough examination of the seeds belonging to this very extensive family. Both 
time and the material available are limiting factors. No Recent affinity can therefore be suggested for 
the fossils, but the family, which is cosmopolitan, is known to be well represented in tropical Africa. 
The seeds have been referred to the form-genus Euphorbiospermum Rein & CHANDLER, which includes 
seeds clearly referable to the family Euphorbiaceae, but of which the generic affinities are not known. 
It has been named E. rhynchonelloides because of a superficial resemblance to species of the brachiopod 
Rhynchonella. Fruits of this family are normally three-loculed with either one or two seeds in each 
locule. From the uncompressed character of these seeds it seems probable that they were borne in 
three-seeded fruits. Even making allowance for this it is clear that the plant which produced them must 
have been a characteristic element in the vegetation of the time. Specimens have been found in all the 
main horizons on Rusinga and Mfwanganu islands. A number of isolated valves belonging to this family 
have been identified but none of them can so far be associated with the seeds. 
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Euphorbiospermum rotundatum n. Sp: 
(P21; 831) 


Diagnosis. — Seed anatropous, obovoid, biconvex. Obliquely facetted at hilar end. Facet divided 
by median ridge into two small shallow, elongate-oval depressions. Hilar knob at base of ridge. Raphe 
in obscure median ridge on ventral side. Chalaza a circular scar at opposite rounded end. Testa of three 
layers of equiaxial polygonal and radially columnar cells. Thick middle layer of extremely fine curved 
columns. Smooth surface covered by very thin skin of fine criss-cross fibres, Length of seed 12 mm; 
breadth 9 mm; dorsi-ventral thickness 9 mm. 

Holotype. — V. 33781. Paratype, P. B. 30. 

Description. — Seed, obovoid, markedly biconvex, the slight lateral compression is only noti- 
ceable because of the structure of the ventral side. It is obliquely facetted at the hilar end, the facet 
being divided by a median ridge into two small shallow elongate-oval depressions. An obscure median 
ridge down the ventral side carries the fibres of the raphe and leads to the chalaza which is terminal at 
the opposite rounded end. This is indicated by a circular scar from which fibres radiate over the surface 
of the seed. The hilum is marked by a distinct knob at the base of the ridge which divides the facet. 
The seed is thus anatropous. The testa is composed of three layers of which the middle one is by far 
the thickest and is composed of extremely fine, curved, columnar cells in radial section. The thinner 
outer layer is also formed of columnar cells which are coarser, equiaxial and polygonal on the surface. 
The inner layer is composed of rather fibrous elongate cells arranged in a similar direction to those of 
the overlying layers. The smooth outer surface is covered by a very thin skin of fine criss-cross fibres. 
This is only preserved in patches and is particularly well seen in the region of the hilum. 

Length of seed 12 mm; breadth 9 mm; dorsi-ventral thickness 9 mm. 

Remarks. — A few seeds which from their shape, the form of the facetted hilar end, the median 
ridge and the curved columnar structure of the testa clearly belong to the Euphorbiaceae. The paired 
depressions in the facet were probably associated with an aril. The skin of fine fibres on the surface 
and the extremely fine columnar cells of the testa make these seeds highly characteristic. They are quite 
distinct from the species already described and have been named E. rotundatum because of their con- 
spicuously convex form. 


Family Ulmaceae 


Genus Celtis Tourn. 
Celtis rusingensis n. sp. 
(Pl. 21, figs. 32—35) 


Diagnosis. — Endocarp sub-globular or ovoid, pointed at stylar end and occasionally at base. 
Two to four longitudinal ribs at right angles radiating from base and encircling endocarp. Ornament of 
deep, irregular reticulations. Average length of endocarps 6 mm, greatest diameter 4.5 to 6 mm. 

Syntypes. — V. 33782—84. Paratypes, P. B. 31, 32. 

Description. — Endocarp, one-loculed, one-seeded. Variable in form, being either sub-globular 
or ovoid, and pointed at the apical stylar end. The majority are globose and are less sharply pointed 
than the more ovoid forms which are usually smaller. Occasionally the base may also be slightly 
pointed. The endocarps are quartered by four longitudinal ribs which radiate at right angles from the 
base and encircle the endocarp, converging at the apex. They may be more or less strongly developed, 
the degree of development, and hence the thickness of the rib, varying in different specimens. One rib, 
which is pierced by the subapical funicular canal, is always well developed and, rarely, all four ribs 
may be of equal thickness. The commonest type is that in which three ribs are pronounced and the 
fourth is faint. Often the counterpart of this slight rib is thick at the base but thins out as it passes up 
the endocarp. The endocarps, particularly the more ovoid forms, are sometimes compressed laterally 
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in the direction of the strongest, funicular, rib, giving them a distinct bisymmetry. They have a tendency | 

i i this rib which sometimes contains a median longitudinal 
to separate into two symmetrical valves along - D 
he apex. Occasionally there appear to be four more ribs bisecting the rig 
angles, so that eight ribs radiate from the base. But normally these are not prominent aie RE part 
of the irregular, reticulate ornament which covers the whole endocarp. The deep hollows of this orna- 
mentation are delimited by very definite ridges. The thick, bony wall, internally smooth, encloses the 
sub-globular locule-cast which retains the shape of, and virtually represents, the seed which once filled 
the locule. The apex of the cast projects sharply, the projection representing the cast 02 a prominent 
micropyle. This terminates a slight ridge, indicating the plane of oy ery. Immediately beneath, 
and underlying this projection is the cast of the cordate placenta which is a marked and characteristic 
feature of these casts. A pattern of coarse, equiaxial, interlocking cells is preserved on the surface and 
probably represents the impressions of the locule-lining as it agrees with that of the living. 

Average length of endocarps 6 mm; greatest diameter 4.5 to 6 mm. 

Remarks. — Well over a thousand of these endocarps have been collected, from all the main 
horizons on Rusinga and on Mfwanganu. In many cases the characteristic reticulate endocarp wall is 
wholly, or partly, missing revealing the typical locule casts. These are calcitic as is frequently the case 
with fossil members of this genus. The characters of the endocarps place them beyond doubt in the genus 
Celtis which is abundantly represented in the Tertiary fossil record of both hemispheres. The endo- 
carps are particularly suited to fossilisation because of their bony character, their reticulate ornament 
making them easily recognisable in the fossil state. The genus is very widely distributed at the present 
day in tropical, subtropical and temperate regions and has numerous species. While the endocarps show 
well-marked generic characters the specific characters are less distinctive and less readily recognisable. 
These characters appear to be: form, size and ornament. But they are not well defined and vary in 
different specimens taken from the same plant and even more greatly in specimens of a single species 
from different habitats and geographical localities. The endocarps of some species are so similar that 
it is impossible to distinguish the species on that basis alone. The reticulate ornament may be coarse, or 
fine, almost punctate, or the surface may be nearly smooth. The variation in the development of the 
longitudinal ribs appears to be quite unrelated to any specific difference. Thus although a large number 
of Recent species of Celtis have been examined, because of the difficulty of finding adequate grounds 
for the separation of their endocarps it has not been possible to associate the fossils with any single 
living species. They have accordingly been described as a new species Celtis rusingensis. Celtis is a 
genus of small trees and shrubs. 


groove, especially near t 


Celtis rusingensis? 
(Pl. 21, fig. 36) 


Description. — Fruits, one-loculed, one-seeded, ovoid and markedly convex. An indehiscent 
fleshy drupe, the sub-globular endocarp lying to one side of the fruit in a thick mesocarp. The endo- 
carp is limited by a thin, hard, reticulate wall as seen in radial section and contains a single locule. 
The basal stalk is surrounded by four small persistent sepals and detaches leaving a proportionately large 
circular scar. There are two subapical protruberances terminal at the opposite end. Normally there is 
a marked space between them. 

Length of fruit 9.5 mm; greatest diameter 7 mm. 

Remarks. — These fruits contain endocarps comparable with those of Celtis described above and 
must obviously belong to the same genus. There must be strong presumptive evidence that they also 
belong to the species C. rusingensis as they are of the same size and shape, but this can not be proved. 
The ornament also appears to be similar. Efforts have been made to chip an entire endocarp out of a 
fruit but the reticulate wall very readily breaks away from the locule cast and remains adhering to the 
cast of the mesocarp. The asymmetric position of the endocarp within the mesocarp is almost certainly 
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due to the collapse of the latter on the under side of the endocarp as the fruit dried out. The fruits 
5 resemble those of Recent species in size and shape, but the punctate epicarp, so characteristic of the 
living fruits, has not been preserved. There is, however, one difference, the paired protuberances of 
the fossils have no counterpart in the Recent fruits and are difficult to interpret. They are constantly 
present so cannot be accidental. In Recent fruits the persistent style base forms a conspicuous elongate- 
oval scar at the apex, and while the style is known to be bi-partite it is inconceivable that the portions 
should be so far apart. However, the related north temperate genus Zelkova has two similar horn-like 
projections at the apex which represent prolongations of the epicarp. Nearly two hundred specimens 
have been collected from some of the same horizons as the endocarps of C. rusingensis. The great 
majority came from Mfwanganu. | 


Summary 


A Lower Miocene flora found by Dr. L. S. B. Leakey in the Kavirondo gulf neighbourhood of Lake 
Victoria is here described. 

The deposits of tuffs, agglomerates and clays are provisionally dated by mammalian remains. They 
also include many fruits and seeds as well as unidentifiable fragments of leaves and wood. The majority 
of the fruits and seeds represent living tropical African genera. A few may be extinct but appear to show 
close affinity with actual living genera. There is no other known fossil fruit and seed flora with which 
comparison can be made. The flora is extensive both numerically and specifically but only a few of the 
more characteristic and best known species have as yet been adequately studied. They include seventeen 
families represented by twenty-one genera of which five are form-genera. Four others are not well 
enough preserved or represented for determination. The list is given on p. 132. 

In addition there are seven families recognized but not yet studied in detail. 

The large number of lianas suggests a gallery-type forest in which trees festooned with climbers 
overhung the water-courses. 

The above is merely a preliminary and incomplete report. The flora is a large one and will require 
some years of further study before it is possible to give a complete account of its distributional affinities. 
Much of the material awaiting detailed examination will probably prove to be unidentifiable owing to its 
mode of preservation as crystalline casts. But the report here published does give a representative 
picture of a Miocene flora closely akin to that of tropical Africa at the present day. 

It appears improbable that further additions to the list of plants will materially alter the overall 
pattern here depicted. 
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Explanation of Plates 
Plate 19 
Anonaspermum rusingense Nn. Sp. 


ce and thickened band. V. 33740. 


i ing smooth fa rahe: peeve 
un u ais ah ta preserved, revealing rather indistinct ruminations 


Another seed, face view, with only the inner layers of the tes 
and a narrow median groove. V. 33741. 

Another seed, face view, with the testa missing, 
flange encircling the ruminate face. Rumination ridges very 
Continuous on both sides of the deep median groove. V. 33742. 
Another seed, marginal view, to show the broad, shallow, marginal groove. P.B. 3. 
Another seed, face view, to indicate the range of size within the species. V. 33743. 


showing the oval, truncated outline and the conspicuous smooth 
fine, numerous, deeply incised and closely parallel. 


Anonaspermum distortum n. sp. 


Seed, face view, testa complete, showing the elongate-oval outline, asymmetrically curved distal end, truncated 
hilar end and the overall distortion. The margin of the hilar scar can be seen at the top of the photograph. V. 33744. 
Another seed, face view, showing the fairly, coarse, compact, parallel, interrupted and interdigitate rumination 


ridges. V. 33745. 
Anonaspermum radiatum n. sp. 


. Seed, face view, showing the oval outline. The narrow marginal groove can be seen on the left of the seed due to 


its distorted and compressed character. The broad, well spaced, slightly sinuous, branching rumination ridges unite 
in the centre, nearer the upper, hilar, end. "A few short marginal ridges can also seen. V. 33746. 


Anonaspermum pygmaeum n. sp. 


.. Seed, face view, to show the oval outline. The few, very broad, flat, strap-like, continuous, rumination ridges can 


be best seen at the distal (lower) end where they diverge. V. 33747. 


Anonaspermum sp. 


Seed, face view, showing the oval outline, the flat, truncated hilar end occupied by the large elliptical scar and 
the asymmetrically curved distal end. The photograph also shows the convex character of the face. P. B. 34. 

Another seed, face view, showing the fairly numerous coarse, parallel rumination ridges, continuous on both sides 
of the fairly deep median groove. The deep, narrow marginal groove can be seen on the left of the seed. P. B. 35. 


Cissampelos rusingensis n. sp. 


Endocarp, lateral view, showing the horse-shoe shape with a smooth depressed area enclosed between the asym- 
metric limbs. The lateral horse-shoe shaped groove is well shown, separating the inner area with its indented 
margin from the outer ornamented one, on which some of the transverse bars may be seen. X 6. V. 33748. 


Stephania miocenica n. sp. 


Endocarp (valve) lateral view, showing the horse-shoe shape with a wide smooth depressed area enclosed between 
the ornamented limbs. Marginal tubercles well shown. X 6. V. 33749. 


Triclisia inflata n. sp. 


Endocarp, lateral view, showing the horse-shoe shape with a central slit surrounded by an inner horse-shoe. The 
median ridge and ornamented marginal area with the slightly curved, asymmetric limb can be seen on the left 
of the photograph. The oblique ridge joining the two limbs can be seen at the base. V#835790! 

The same, stylar limb, showing the well developed marginal ridge and the curved pointed end of the limb. 


Syntrisepalum auritum n. gen. & sp. 


Endocarp, ventral face, showing the general outline, the shape of the ventral concavity with its entire convex basal 
margin and notched apical margin and the indented, rounded, angles. The basal and apical portions of the keel with 
a well developed suture in the apical portion, emphasized by the gaping of its two halves at the apex. Also the 
apical projections. A part of the dorsal ornament can be seen on the right side of the photograph. V. 33751. 
Another endocarp, dorsal face, showing the median ridge, divided by a longitudinal groove, and the ornament of 
diverging ribs and tubercles. P.B. 7. 

Another endocarp, ventral face, showing an oblique natural section of the locule (1) at the base. The low median 
ridge dividing the concavity into two elongate-oval hollows bears the raised scar of the placenta (p) at its apex. 
The right apical projection has been broken. V. 33752. = 


. Seed-cast, radicle 


— to —… 


Menispermicarpum crenulatum n. gen. & sp. 


. Endocarp, lateral view, showing the horse-shoe shape. The stron 


g radiating ribs and the wedge-shaped pock i 
the marginal area delimited by : a 


crenulate margins. Also the markedly asymmetric base. V. 33753. 


. Another endocarp, marginal (stylar) limb, showing the minutely crenulate median mar 


ginal ridge and dee dge- 
shaped pockets in the margin. V. 33785. : PRE 


Capparidaceae genus? 


. Seed-cast showing the inflated curved form with two very unequal ends separated by a deeply incised notch. P. B. 35. 


Rutaceae genus? 


. Seed showing the curved form, deeply excavated ventral and curved dorsal margins and pointed apex. Also the 
sinuous, parallel, curved, concentric ridges. P. B. 36. 
Canarium? 


. Endocarp, lateral view, showing the ovoid outline and two carpels with the germination valves detached leaving 
apertures (a,a). P. B. 37. 


Zizyphus rusingensis n. sp. 


. Endocarp, basal view, showing three large valves arranged tangentially round the large, central, smooth, trifid axis. 
The longitudinal ornament on each valve may be seen in the outline. V. 33757. 


. Another endocarp, apical view, showing the three small points, formed by the apices of the valves, surrounding 
the stylar scar. V. 33786. 


. Another endocarp, side, with a valve detached, showing the broadly oval locule with a deep circular depression 
in the base of the ventral wall marking the passage of the funicular strands. The thick, transversely fibrous, 
endocarp wall can be seen in radial section. The locule appears asymmetrical because of the slight compression 
of the specimen. V. 33787. 


. The transverse section of an endocarp showing the three tangentially arranged locules round the central trifid 
axis, enclosed by the thick, radially fibrous, endocarp wall. V. 33788. 


Zizyphus miocenicus n. sp. 


. Endocarp basal view showing the two large valves arranged on either side of the thick bifid axis. V. 33758. 


Zizyphus ? 


. Seed, ventral face, showing the broadly oval outline, with a rounded base and pointed apex. Face divided medianly 
by the longitudinal raphe ridge with a circular hilar depression at its base. V. 33789. 


Plate 20 
Berchemia pseudo-discolor n. sp. 
. Endocarp lateral view showing part of the thick, rugose exocarp at the base and above it part of an outer nodular 
layer of the endocarp. V. 33759. 
. Endocarp, basal view, showing two large oval apertures leading to the locules and separated by a median septum. 
V. 33760. 
. A longitudinal section through an endocarp showing the sub-ovate outline of the thick, longitudinally fibrous, 
wall. The two ovate locules are separated by a longitudinal median septum. V. 33790. 


Entandrophragma palaeocarpum Nn. sp. 


. A valve, internal view, showing the elongate-oval boat-like form with a sharply pointed incurved apex and concave 
inner face. The smooth surface is modified by faint alternating impressions of the seeds and is delimited by a raised 
medianly grooved ridge. The thickness of the pericarp can be seen in the sloping margins of the valve. X 1. V. 33754. 


. An axis showing the shape of the fruit, and two locules separated by the extended angle (septum) of the aise 
The sub-apical placenta is indicated by a change of slope at the apex and the two alternating longitudinal rows 
of seed impressions are well shown in each locule. X 1. V. 33755. 

. The basal part of an axis showing the thick stalk and the lower part of the valves still attached. X1. V. 33756. 


Sapindospermum truncatum Nn. sp. 
view, showing the ovoid shape with a truncated basal hilar margin. The apical portion of the 
radicle is missing but the depression shows clearly its broad, tapering form. V. 33761. 
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Sapindospermum Sp. 


Seed-cast, radicle view, showing the elongate-ovoid form and the shape of the long straight slender radicle 


which is missing. P.B. 38. 
Sapindospermum Sp. 


Seed-cast, radicle view, showing the roundly ovoid form and the short, broad, tapering radicle. P.B. 39. 


Sapindospermum Sp. 
Seed-cast, lateral view, showing the ovoid form with the large, tapering, radicle and indistinct grooves which may 


mark the limits of the cotyledons. P. B. 40. 

Antrocaryon pulchrum n. sp. 
Endocarp, lateral view, showing the sub-globular shape and two of the five elongate-oval locule apertures, the one 
in the foreground showing a median longitudinal ridge exposed by the loss of the plug. This aperture also shows 
clearly the thick fibre bundle encircling it and passing down towards the base of the endocarp. V. 33762. 
The same, apical view, showing the roundly pentagonal outline, with the five elongate-oval apertures arranged 
symmetrically in the angles of the pentagon. Those at the top right and bottom left show the median longitudinal 
ridges exposed by the detachment of the plugs which are still intact in the other apertures. One of the longitudinal 
rows of small pores radiating from the apex between each aperture is well seen at the base of the photograph. 
An endocarp, basal view, showing the five small pear-shaped apertures. V. 33791. 
A transverse section of an endocarp showing clearly the rounded pentagonal outline with the five radially 
arranged oval locules each capped by a sheath of fibres (dark). The locule in the centre of the left hand side 
shows the outline of a seed with an indented outer margin. The small lacunae which perforate the endocarp can 
be seen as darker irregularly shaped patches between the locules. V. 33792. 


Odina miocenica n. sp. 
Endocarp, lateral face, showing the sub-ovate “outline. The fibrous wall encloses a number of deep hollows of 
varying shapes and sizes. V. 33763. 
A Recent endocarp of Odina for comparison. 
Cnestis rusingensis n. sp. 


Fruit, lateral view, showing the curved hook-like form, tapering towards the apex and the much inflated longer 
proximal limb with a basal stalk. The ornament of a series of slightly sinuous, discontinuous longitudinal ridges 
can be seen running parallel with the margins. V. 33764. 


Plate 21 


Pterocarpus ? 


. Fruit body, face view, showing the convex rugose surface covered with spine bases and the thinner encircling 


marginal wing, irregularly broken at its base. P.B. 41. 


Leguminosae genus? 


. Part of the valve of a pod, internal view, showing the general outline, diagonally striate surface, and the impres- 


sions of large oval seeds. P.B. 42. 
The same, external surface, showing the ornament of coarse, diagonal, evenly spaced, ribs. 
A fragment of another valve showing the sharply pointed end. P.B. 43. 


. A portion of another valve showing the opposite, asymmetrically rounded end. P.B. 44. 


Leguminosae genus? 


Seed, lateral view, showing the curved, convex form and the deep hilar excavation. P.B. 45. 
The same, marginal view, showing the large elongate oval hilar scar. The small circular depression immediately 


above the scar indicates the position of the micropyle. 
Lagenaria cruciformis n. sp. 
Seed, face view, showing the cruciform appearance and the raised central area with a central concavity limited 
by a flat, thickened, margin, except at the base. V. 33765. 
Cucurbitospermum rusingense n. gen. & sp. 
Seed, face view, showing the ovoid outline and the convex face. V. 33766. 
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All magnifications approximately 3 except where stated. Photographs M. E. 
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Cucurbitospermum sp. 


. Seed, face view, showing the thick crenulate margin and the raised central area corresponding to the seed in outline. 


P.B. 46, 


Schreberoidea pyriformis n. gen. & sp. 


. Endocarp, face view, showing the pear-shaped outline, with flattened apical margins, having a central notch. 


V. 33767. 


. Another endocarp, face view, showing the pattern of fibres, particularly the apical branching network. V. 33794. 
. Another endocarp, face view, showing the parallel, unbranched, longitudinal, fibres at the base. V. 33795. 
. One valve of an endocarp, internal view, showing the wide, flat, marginal sutures surrounding the central locule 


and the deep oblique funicular canal (f) leading from the basal attachment to the base of the abortive locule. 
V. 33768. 


Leakeyia vesiculosa n. gen. & sp. 


. Endocarp, face view, showing the raised locule ridge between the two convex floats. V. 33769. 
. Another endocarp, face view, showing a natural transverse section of the two central locules and the cavities of 


the floats. V. 33770. 


. The inner wall of a locule (median septum) showing the outline, with the funicular canal at the base. The 


specimen also shows a radial section of the thick transversely fibrous endocarp wall. V. 33771. 


. A locule with the seed in position. V. 33772. 

. Seed-cast with the coarse, median, longitudinal raphe-fibre (?). V. 33773. 

. A much-worn endocarp, face view, showing the resistant transverse plate-like fibres. V. 33796. 

. A detached float showing the outer wall of a locule and the transverse fibres of which the endocarp is composed. 


V. 33797. 


Lauraceae genus? 


. Fruit, side view, showing the basal stalk and deep cup-like cupule enclosing the dome-shaped berry. P.B. 47. 


Euphorbiotheca calystatica n. sp. 


. Capsule, basal view, showing the persistent calyx with fibres radiating from the stalk. V. 33774. 
. Capsule, apical view, showing the loculicidal and septicidal sutures and the tri-partite persistent style base. 


33710: 
Euphorbiotheca pulchra n. sp. 


. Three-lobed capsule, basal view, showing the persistent sepals surrounding the comparatively thick stalk. V. 33776. 
. The same, apical view, showing the loculicidal dehiscence and persistent trifid style base. 


Euphorbiospermum rhynchonelloides n. sp. 


. Seed, ventral face, showing the bi-lobed appearance produced by the basal facet and median groove. V. oo tlie 
. Seed, ventral face, showing the outermost reticulate layer of the testa. V. 33778. a | 
. Seed, ventral face, with the outer layers of the testa missing revealing the impressions of radiating, branching 


fibres. V. 33779. 
Seed, apical view, showing the large circular chalazal scar. V. 33780. 


Euphorbiospermum rotundatum n. sp. 
Seed, side view, showing the ventral facets and obovoid form. V. 33781. 
Celtis rusingensis n. sp. 


Endocarp, lateral view, showing the pointed apex, one of the encircling ribs and the reticulate ornament. V. 33 782. 


Another endocarp, basal view showing the four radiating ribs. V. 33783. 


Another endocarp, apical view. P.B. 31. | 
An internal calcite cast of a seed showing the pointed micropyle and subapical placenta (p). V.33784. 


Celtis rusingensis? 


Complete fruit, side view, showing the shape. P.B. 33. 
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E.Schweizerbart’sche Verlagsbuchhandlung (Nägele u. Obermiller) n St 


Anthropologischer Anzeiger | _ 


Bericht über die biologisch-anthropologische Literatur 


begründet von 


Rudolf Martin 
in Verbindung mit einer Anzahl Fachgenossen 


herausgegeben von 


W. Gieseler und E. Breitinger 
Tübingen Frankfurt a. M. 


Der Anthropologische Anzeiger hat nach längerer Unterbrechung sein Erscheinen mit Jahrgang 20, 1956, wieder aufge-  _ 
nommen. Jährlich werden 4 Hefte ausgegeben. Der Jahrgang umfaßt etwa 320 Seiten und einige Tafeln. Preis eines Age 

Jahrgangs: DM 54.—. 5 
Die Zeitschrift bringt in erster Linie eine umfassende Bibliographie der internationalen Fachliteratur, ferner in 
einem Referatenteil kritische Besprechungen wichtiger Neuerscheinungen, außerdem kleinere. Original- 
arbeiten und schließlich sachiiche und persönliche Mitteilungen aus der Entwicklung des Faches in Forschung 
und Lehre. Die Bibliographie ist entsprechend den heutigen Erfordernissen und der Entwicklung der Anthropologie 
gegliedert, so daß alle Gebiete dieser Wissenschaft gleichmäßig ertaßt werden, 

Aus Fachkreisen des In- und Auslandes liegen bereits freudige Äußerungen über das Wiedererscheinen des lange Zeit 
entbehrten Anthropologischen Anzeigers vor. Neuzeitlich und gut ausgestattet, soll der Anthropologische Anzeiger durch 
laufende rasche Berichterstattung wieder ein wertvolles und unentbehrliches Hilfsmittel für die anthropologische Wissen- 
schaft und Forschung sein und ihrer Förderung dienen. Auch den zahlreichen Grenzgebieten der Anthropologie im 
Bereich der Biologie und Medizin, der Paläontologie, Prähistorie, Volks- und Völkerkunde wird der „Anzeiger“ gute 
Dienste leisten, 


Ein ausführlicher Prospekt mit Inhaltsübersichten steht gerne Kostenlos zur Verfügung. 
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Das Zentralblatt, das bis 1942 unter dem Titel „Neues Jahrbuch, Referate“ erschien, ist das älteste deutsche Referierorgan 
für die geologische und paläontologische Wissenschaft. — Unter der zielbewußten Führung der Herausgeber, die von einem 
Stab von Mitarbeitern unterstützt werden, strebt das Zentralblatt eine möglichst vollständige, aber knappe Berichterstat- 
tung über die Weltliteratur an und ist bemüht, das wissenschaftliche Niveau der traditionsreichen Zeitschrift, deren Ur- 
sprünge bis auf das Jahr 1807 zurückgehen, weiterhin zu wahren und zu heben. Das Zentralblatt ist für die Arbeit der 
Geologen und Paläontologen unentbehrlich. 


Es erscheint in 2 einzeln beziehbaren Teilen, 
von. denen jährlich 3 ‚Hefte herauskommen. 


TeillI: Allgemeine und Angewandte Geologie einschließlich Lagerstättengeologie, Regionale Geologie, unter der Schrift- 
leitung von Professor Dr. Fr. Lotze, Münster (Westfalen), Professor Dr. M.Sch warzbach, Köln. 


Teil Il; Historische Geologie und Paläontologie, unter der Schriftleitung von Professor Dr. ©. H. Schindew olf, 
Tübingen, Professor Dr. M.Schwarzbach, Köln. 


Die Hefte des Zentralblattes werden einzeln bei Ausgabe berechnet. Der Preis eines Heftes richtet sich nach dem Umfang, 


Als Gegenstück zum Zentralblatt für Geologie und Paläontologie erscheint im gleichen Verlag das 
Zentralblatt für Mineralogie (ebenfalls Referierorgan). Auskunft darüber wird gerne gegeben. 


